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(57)Abstract: 

PROBLEM TO BE SOLVED: To make the inner temp, of a fuel cell device 
uniform in a specified temp, range. 

SOLUTION: A source fuel gas containing air is supplied from a second fuel 
supply passage 64 to a reforming device 34 equipped with a Cu-Zn 
catalyst the reforming reaction with water vapor and the oxidation reaction 
proceed inside the device, and the produced hydrogen-rich fuel gas is 
discharged to a third fuel supply passage 65. The reforming device 34 
consists of a reaction part 80 in the upstream side and a reaction part 81 
in the downstream side. Both of the reaction parts 80, 81 consists of a 
honeycomb structure in such a manner that the sum of the cross section 
of the passage in each reaction part, namely, the sum of the cross- 
sectional area of cells which constitute the respective honeycomb 
structures is smaller in the reaction part 80 in the upstream side. 
Therefore, the flow rate of the gas passing through the reforming device 34 
is higher in the upstream side than in the downstream side. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A reaction accompanied by an endothermic characterized by providing the following A steam-reforming 
reaction which generates hydrogen from a hydrocarbon and a steam The catalyst section which is a reaction 
accompanied by pyrexia, is the fuel reformer which uses heat produced in said oxidation reaction in case oxidation 
reaction which oxidizes said hydrocarbon is gone on and said steam-reforming reaction is gone on, and is equipped with 
a catalyst which promotes said steam-reforming reaction and said oxidation reaction A original fuel gas supply means to 
supply original fUel gas containing said hydrocarbon, steam, and oxygen to said catalyst section the hydrogen which 
produced as a result of said steam-reforming reaction which advances in said catalyst section, and said oxidation 
reaction - the gas flow rate accommodation means which makes quick the rate of flow of said Hara fuel gas in the 
portion of the side into which said Hara fuel gas is introduced so that a fuel-gas discharge means discharge rich fuel gas 
from said catalyst section, and the heat which arose in said oxidation reaction which occurs in said catalyst section in a 
portion of a side to which said Hara fuel gas is supplied may fully be carried to the downstream 
[Claim 2] Said gas flow rate accommodation means is a fuel reformer according to claim 1 which comes it smaller than 
a side by which said fuel gas is discharged at a side to which said Hara fuel gas in said catalyst section is supplied to 
carry out a gross area of a cross section of passage where said Hara fuel gas flows. 

[Claim 3] A steam-reforming reaction which is a reaction accompanied by an endothermic and generates hydrogen from 
a hydrocarbon and a steam, Oxidation reaction which is a reaction accompanied by pyrexia and oxidizes said 
hydrocarbon is gone on. The catalyst section which is the fuel reformer which uses heat produced in said oxidation 
reaction in case said steam-reforming reaction is gone on, and is equipped with a catalyst which promotes said steam- 
reforming reaction and said oxidation reaction, A original fuel gas supply means to supply original fuel gas containing 
said hydrocarbon, steam, and oxygen to said catalyst section, hydrogen produced as a result of said steam-reforming 
reaction which advances in said catalyst section, and said oxidation reaction ~ a fuel reformer held at catalyst support in 
which is equipped with a fuel gas discharge means to discharge rich fuel gas from said catalyst section, and said catalyst 
in said catalyst section is formed with a thermally conductive, comparatively high material. 
[Claim 4] Claim 1 thru/or a catalyst which it is the fuel reformer of a publication 3 either, and said hydrocarbon is a 
methanol, and promotes said steam-reforming reaction and said oxidation reaction are a fuel reformer which is a single 
copper system catalyst. 

[Claim 5] A reaction accompanied by an endothermic characterized by providing the following A steam-reforming 
reaction which generates hydrogen from a hydrocarbon and a steam The catalyst section which is a reaction 
accompanied by pyrexia, is the fuel reformer which uses heat produced in said oxidation reaction in case oxidation 
reaction which oxidizes said hydrocarbon is gone on and said steam-reforming reaction is gone on, and is equipped with 
a catalyst which promotes said steam-reforming reaction, and a catalyst which promotes said oxidation reaction A 
original fuel gas supply means to supply original fuel gas containing said hydrocarbon and steam to said catalyst section 
the hydrogen produced as a result of an oxidation gas-supply means supply oxidation gas containing oxygen to said 
catalyst section, said steam-reforming reaction which advances in said catalyst section, and said oxidation reaction ~ a 
fuel-gas discharge means discharge rich fuel gas from said catalyst section, and an oxidation-reaction control means 
control advance of said oxidation reaction to a side into which said oxidation gas in said catalyst section is introduced 
[Claim 6] For a direction of a side into which said oxidation gas is introduced [ in / are a fuel reformer according to 
claim 5, and / said catalyst section ], said oxidation reaction control means is a fuel reformer in which it forms and 
which it becomes as an amount of a catalyst for which said oxidation reaction is promoted rather than a side by which 
said fuel gas is discharged serves as smallness. 

[Claim 7] For a direction of a side into which it is the same catalyst and said oxidation gas is introduced, said oxidation 
reaction control means is [ a catalyst which is a fuel reformer according to claim 6, and promotes said steam-reforming 
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reaction, and a catalyst which promotes said oxidation reaction ] a fuel reformer which forms and becomes so that an 
amount of said catalyst may serve as smallness from a side by which said fuel gas is discharged. 
[Claim 8] A steam-reforming reaction which is a reaction accompanied by an endothermic and generates hydrogen from 
a hydrocarbon and a steam, Oxidation reaction which is a reaction accompanied by pyrexia and oxidizes said 
hydrocarbon is gone on. The catalyst section which is the fuel reformer which uses heat produced in said oxidation 
reaction in case said steam-reforming reaction is gone on, and is equipped with a catalyst which promotes said steam- 
reforming reaction, and a catalyst which promotes said oxidation reaction, A original fixel gas supply means to supply 
original fuel gas containing said hydrocarbon and steam to said catalyst section, An oxidation gas supply means to 
supply oxidation gas containing oxygen to said catalyst section, hydrogen produced as a result of said steam-reforming 
reaction which advances in said catalyst section, and said oxidation reaction — rich fuel gas with a fuel gas discharge 
means to discharge from said catalyst section It has a reaction condition detection means to detect an advance condition 
of a reaction which advances in said catalyst department. Said oxidation gas supply means A fuel reformer further 
equipped with an oxygen density accommodation means to control an oxygen density in said oxidation gas supplied to 
said catalyst section based on an advance condition of said reaction which said reaction condition detection means 
detected, maintaining the amount of oxygen per [ which is supplied to said catalyst section ] unit time amount in a 
desired amount. 

[Claim 9] It is the fuel reformer to which it is a fuel reformer according to claim 8, said catalyst section becomes from 
two or more reaction sections equipped with said catalyst, and said oxidation gas supply means supplies said oxidation 
gas to each of two or more of said reaction sections. 

[Claim 10] A catalyst which is the fuel reformer of a publication 9 either and promotes claim 5 thru/or a catalyst which 
said hydrocarbon is a methanol and promotes said steam-reforming reaction and said oxidation reaction is a fuel 
reformer which is the same copper system catalyst. 

[Claim 1 1] A steam-reforming reaction which is a reaction accompanied by an endothermic and generates hydrogen 
from a hydrocarbon and a steam, Oxidation reaction which is a reaction accompanied by pyrexia and oxidizes said 
hydrocarbon is gone on. The catalyst section which is the fuel reformer which uses heat produced in said oxidation 
reaction in case said steam-reforming reaction is gone on, and is equipped with a catalyst which promotes said steam- 
reforming reaction and said oxidation reaction, A original fuel gas supply means to supply original fuel gas containing 
said hydrocarbon, steam, and oxygen to said catalyst section, In a fuel gas discharge means to discharge rich fuel gas 
from said catalyst section, and said catalyst section hydrogen produced as a result of said steam-reforming reaction 
which advances in said catalyst section, and said oxidation reaction - A fuel reformer equipped with a direction 
modification means of gas supply to replace a part introduced in said Hara fuel gas from said Hara fuel gas supply 
means, and a part which discharges said fuel gas with said fuel gas discharge means, and to reverse a flow of gas in said 
catalyst section. 

[Claim 12] It has further an edge temperature detection means to be a fuel reformer according to claim 11, and to detect 
temperature of a near predetermined location to which said Hara fuel gas is supplied from said Hara fuel gas supply 
means in said catalyst section. Said direction modification means of gas supply is a fuel reformer which replaces a part 
introduced in said Hara fuel gas from said Hara fuel gas supply means, and a part which discharges said fuel gas with 
said fuel gas discharge means based on a detection result of said edge temperature detection means. 
[Claim 13] A reaction accompanied by an endothermic characterized by providing the following A steam-reforming 
reaction which generates hydrogen from a hydrocarbon and a steam The catalyst section which is a reaction 
accompanied by pyrexia, is the fuel reformer which uses heat produced in said oxidation reaction in case oxidation 
reaction which oxidizes said hydrocarbon is gone on and said steam-reforming reaction is gone on, and comes to 
enclose with the interior a particle equipped with a catalyst which promotes said steam-reforming reaction and said 
oxidation reaction A original fuel gas supply means to supply original fuel gas containing said hydrocarbon, steam, and 
oxygen to said catalyst section hydrogen produced as a result of said steam-reforming reaction which advances in said 
catalyst section, and said oxidation reaction — a fuel gas discharge means to discharge rich fuel gas from said catalyst 
section, and a catalyst churning means to agitate a particle equipped with said catalyst in said catalyst department 
[Claim 14] It is the fuel reformer which agitates a particle which is a fuel reformer according to claim 13, said Hara fuel 
gas supply means is equipped with said catalyst churning means, sprays gas containing at least one of said 
hydrocarbons, steams, and oxygen on said catalyst circles, and is equipped with said catalyst in said catalyst department. 

[Claim 15] A reaction accompanied by an endothermic characterized by providing the following A steam-reforming 
reaction which generates hydrogen from a hydrocarbon and a steam The catalyst section which is a reaction 
accompanied by pyrexia, is the fuel reformer which uses heat produced in said oxidation reaction in case oxidation 
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reaction which oxidizes said hydrocarbon is gone on and said steam-reforming reaction is gone on, and is equipped with 
a catalyst which promotes said steam-reforming reaction and said oxidation reaction A original fuel gas supply means to 
supply original fUel gas containing said hydrocarbon and steam to said catalyst section the hydrogen which produced as 
a result of an oxidation gas-supply means supply oxidation gas containing oxygen to said catalyst section, said steam- 
reforming reaction which advances in said catalyst section, and said oxidation reaction — a fuel-gas discharge means 
discharge rich fuel gas from said catalyst section, and a supply part modification means change with time the part to 
which said oxidation gas is supplied from said oxidation gas-supply means in said catalyst section 
[Claim 16] A steam-reforming reaction which is a reaction accompanied by an endothermic and generates hydrogen 
from a hydrocarbon and a steam, Oxidation reaction which is a reaction accompanied by pyrexia and oxidizes said 
hydrocarbon is gone on. The catalyst section which is the fuel reformer which uses heat produced in said oxidation 
reaction in case said steam-reforming reaction is gone on, and is equipped with a catalyst which promotes said steam- 
reforming reaction and said oxidation reaction, A original fuel gas supply means to supply original fuel gas containing 
said hydrocarbon and steam to said catalyst section, An oxidation gas supply means to supply oxidation gas containing 
oxygen to said catalyst section, In a fuel gas discharge means to discharge rich fuel gas from said catalyst section, and 
said catalyst section hydrogen produced as a result of said steam-reforming reaction which advances in said catalyst 
section, and said oxidation reaction - A fuel reformer equipped with a soak-ized means to adjoin a discharge side by 
which said fuel gas is discharged a supply side to which oxidation gas is supplied with said Hara fuel gas, and to make 
heat exchange perform between said supply side and said discharge side. 

[Claim 17] It is the fuel reformer which said catalyst section equips the interior with said catalyst respectively, and has 
at least two or more reaction sections which are fuel reformers according to claim 16, and have mutually said each [ of 
said supply ], and discharge side in a location of reverse, adjoins said discharge side of said feed zone of said supply 
side of one of said reaction section, and another side in said two or more reaction sections, and comes to prepare. 
[Claim 18] Said catalyst section is a fuel reformer according to claim 16 which has the clinch section in passage of said 
Hara fuel gas formed in the interior, adjoins and comes to prepare the entry section and the outlet section of said 
passage. 

[Claim 19] A reaction accompanied by an endothermic characterized by providing the following A steam-reforming 
reaction which generates hydrogen from a hydrocarbon and a steam The catalyst section which is a reaction 
accompanied by pyrexia, is the fuel reformer which uses heat produced in said oxidation reaction in case oxidation 
reaction which oxidizes said hydrocarbon is gone on and said steam-reforming reaction is gone on, and is equipped with 
a catalyst which promotes said steam-reforming reaction and said oxidation reaction A original fuel gas supply means to 
supply original fUel gas containing said hydrocarbon and steam to said catalyst section the hydrogen which produced as 
a result of an oxidation gas-supply means supply the oxidation gas containing oxygen to said catalyst section, said 
steam-reforming reaction which advance in said catalyst section, and said oxidation reaction - the heating means heat 
portions other than the side to which said oxidation gas is supplied with the predetermined fluid which conducts a fuel- 
gas discharge means discharge rich fuel gas from said catalyst section, and the heat which produce in the predetermined 
member which constitutes a system equipped with said fuel reformer 

[Claim 20] Said heating means is a fuel reformer according to claim 19 which heats portions other than a side to which 
said oxidation gas is supplied by elevated-temperature gas discharged from a predetermined member which constitutes a 
system equipped with said fuel reformer. 

[Claim 21] A reaction accompanied by an endothermic characterized by providing the following A steam-reforming 
reaction which generates hydrogen from a hydrocarbon and a steam The catalyst section which is a reaction 
accompanied by pyrexia, is the fuel reformer which uses heat produced in said oxidation reaction in case oxidation 
reaction which oxidizes said hydrocarbon is gone on and said steam-reforming reaction is gone on, and is equipped with 
a catalyst which promotes said steam-reforming reaction and said oxidation reaction A original fuel gas supply means to 
supply original ftiel gas containing said hydrocarbon and steam to said catalyst section the hydrogen which produced as 
a result of an oxidation gas-supply means supply oxidation gas containing oxygen to said catalyst section, said steam- 
reforming reaction which advances in said catalyst section, and said oxidation reaction — an edge cooling means spray 
the liquid which serves as a fuel-gas discharge means discharge rich fuel gas from said catalyst section, at least from one 
side among said hydrocarbon and water to the portion of the side supplied to said Hara fuel gas and said oxidation gas 
[Claim 22] Claim 1 1 thru/or a catalyst which it is the fuel reformer of a publication 21 either, and said hydrocarbon is a 
methanol, and promotes said steam-reforming reaction and said oxidation reaction are a fuel reformer which is a single 
copper system catalyst. 

[Claim 23] A steam-reforming reaction which is a reaction accompanied by an endothermic and generates hydrogen 
from a hydrocarbon and a steam, Oxidation reaction which is a reaction accompanied by pyrexia and oxidizes said 

http://ww4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3 A%2F%2Fwww4.ipdl.jpo.go.jp%2FTokuj ... 1/1 5/2004 



Page 4 of 4 

hydrocarbon is gone on. The 1st reaction section equipped with a catalyst which is the fuel reformer which uses heat 
produced in said oxidation reaction in case said steam-reforming reaction is gone on, and promotes said steam- 
reforming reaction and said oxidation reaction, The catalyst section equipped with the 2nd reaction section equipped 
with a catalyst which promotes said steam-reforming reaction, A original fuel gas supply means to supply original fuel 
gas containing said hydrocarbon and steam to said catalyst section, An oxidation gas supply means to supply oxidation 
gas containing oxygen to said 1st reaction section, It has a fuel gas discharge means to discharge rich fuel gas from said 
catalyst section, hydrogen produced as a result of said steam-reforming reaction which advances in said catalyst section, 
and said oxidation reaction - said catalyst section A fuel reformer to which said 1st reaction section and said 2nd 
reaction section are made to adjoin, and heat exchange is made to perform between said 1st reaction section and said 
2nd reaction section. 

[Claim 24] A catalyst with which it is a fuel reformer according to claim 23, said hydrocarbon is a methanol, and said 
1st reaction section is equipped is a fuel reformer which is a single copper system catalyst. 

[Claim 25] It is the fuel reformer which is equipped with the following and characterized by said catalyst promoting a 
reaction which does not go via a reaction path which generates a carbon monoxide as said oxidation reaction. A steam- 
reforming reaction which is a reaction accompanied by an endothermic and generates hydrogen from a hydrocarbon and 
a steam The catalyst section which is a reaction accompanied by pyrexia, is the fuel reformer which uses heat produced 
in said oxidation reaction in case oxidation reaction which oxidizes said hydrocarbon is gone on and said steam- 
reforming reaction is gone on, and is equipped with a catalyst which promotes said steam-reforming reaction and said 
oxidation reaction A original fuel gas supply means to supply original fuel gas containing said hydrocarbon, steam, and 
oxygen to said catalyst section hydrogen produced as a result of said steam-reforming reaction which advances in said 
catalyst section, and said oxidation reaction — a fuel gas discharge means to discharge rich fuel gas from said catalyst 
section 

[Claim 26] A catalyst which it is a fuel reformer according to claim 25, and said hydrocarbon is a methanol, and 
promotes said steam-reforming reaction and said oxidation reaction is a fuel reformer which is a single copper system 
catalyst. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the fuel reformer which generates hydeogen- 

rich gas from a hydrocarbon and a steam in detail about a fuel reformer. 

[0002] 

[Description of the Prior Art] The fuel reformer which generates hydeogen-rich gas from a hydrocarbon and a steam is 
known as equipment for supplying fuel gas to a fuel cell. A fuel cell is equipment which changes into direct electrical 
energy the chemical energy which a fuel has, without going via mechanical energy or heat energy, and can realize high 
energy efficiency. The fuel gas containing hydrogen is supplied to such a fuel cell at a cathode side, and the oxidation 
gas containing oxygen is supplied to it at an anode plate side, and it acquires electromotive force according to the 
electrochemical reaction which occurs on two poles. The formula showing the electrochemical reaction which occurs in 
below with a fuel cell is shown. (1) A formula expresses the reaction by the side of cathode, and the reaction by the side 
of an anode plate of (2) types, and the reaction shown in (3) types advances in the whole fuel cell. 
[0003] 

H2 -> 2H++2e- - (1) 

(1/2) 02+2H++2e- -> H20 -- (2) 

H2+(l/2) 02 -> H20 » (3) 

[0004] It is possible to use the oxidation gas containing a carbon dioxide and fuel gas from the property of the 
electrolyte among various fuel cells with a polymer electrolyte fuel cell, a phosphoric acid fuel cell, and a melting 
carbonate electrolyte mold fuel cell. Then, with these fuel cells, the hydeogen-rich gas which carried out steam 
reforming of the hydrocarbons, such as a methanol and natural gas, and generated them is usually used as fuel gas, using 
air as oxidation gas. Therefore, the above-mentioned fuel reformer is prepared in the fuel cell system equipped with 
such a fuel cell, a steam-reforming reaction is performed in this fuel reformer, and fuel gas is generated. Below, the 
reforming reaction which advances inside a fuel reformer is explained. Here, the case where a methanol is used as a 
hydrocarbon with which a reforming reaction is presented is explained. The formula showing the reaction which carries 
out steam reforming of the methanol to below is shown. 
[0005] 

CH30H+H20 -> C02+3H2-49.5 (kJ/mol) - (4) 

[0006] As shown in the above-mentioned (4) formula, since a steam-reforming reaction is endothermic reaction, in 
order to advance a reforming reaction, it needs to supply heat energy. The method of forming a burner, a heater, etc. in a 
fuel reformer and performing heat tracing as a method of supplying the heat energy which a reforming reaction takes, 
the method of advancing a steam-reforming reaction using die heat which is made to perform the oxidation reaction 
which is exothermic reaction in addition to a steam-reforming reaction, and is produced in oxidation reaction in the 
interior of a fuel reformer, etc. are learned. Among these methods, how to advance oxidation reaction with a steam- 
reforming reaction inside a fuel reformer is explained. 
[0007] 

CH3OH+0/2) 02 -> C02+2H2+189.5 (kJ/mol) - (5) 

[0008] The above-mentioned (5) formula expresses an example (partial oxidation reaction) of oxidation reaction of a 
methanol. Oxygen is supplied to the fuel reformer which performs a steam-reforming reaction, and if a methanol is 
made to oxidize with the steam-reforming reaction expressed to (4) types, the heat energy produced in oxidation 
reaction can be used in a steam-reforming reaction. If the amount of oxygen supplied to a fuel reformer is adjusted here, 
the quantity of heat which a steam-reforming reaction takes, and the quantity of heat produced in oxidation reaction can 
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be balanced, and it will also become possible to provide meals with the quantity of heat which produces theoretically all 
the quantity of heat that a steam-reforming reaction takes in oxidation reaction. The method of providing with the 
quantity of heat which produces the quantity of heat which such a steam-reforming reaction takes in oxidation reaction 
can reduce the amount of energy lost by thermolysis compared with the method of performing heat tracing mentioned 
already, and can realize higher energy efficiency. Furthermore, compared with the method of performing heat tracing, 
the configuration of a fuel reformer can be simplified and the whole system can be miniaturized. 
[0009] 

[Problem(s) to be Solved by the Invention] However, the above-mentioned method of using the heat energy which 
supplied oxygen with the methanol and the steam to the fuel reformer, and was produced by oxidation reaction at a 
steam-reforming reaction had the problem that the distribution condition of temperature will become an ununiformity, in 
the interior of a fuel reformer. Drawing 38 is explanatory drawing showing the situation of the temperature distribution 
in the interior of a fuel reformer when supplying oxygen to a fuel reformer with a methanol and a steam, and oxidizing 
with a steam-reforming reaction. If oxygen is introduced with a methanol and a steam to a fuel reformer, since the 
reaction rate of oxidation reaction is quicker than a steam-reforming reaction, as the quantity of heat produced in 
oxidation reaction exceeds the quantity of heat which a steam reaction takes and it is shown in drawing 38 , by the 
upstream (side which introduces the gas containing a methanol, a steam, and oxygen) in a fuel reformer, internal 
temperature will rise rapidly and the peak of temperature distribution will be formed. Moreover, in order only for a 
steam-reforming reaction to advance after oxygen is consumed by oxidation reaction, as for after the peak of the above- 
mentioned temperature distribution, the internal temperature of a fuel reformer continues descent toward the 
downstream (side by which hydeogen-rich gas is discharged). 

[0010] When temperature distribution form a peak inside a fuel reformer and temperature rises too much, a catalyst 
deteriorates or problems, like a by-product arises are produced. First, deterioration of a catalyst is explained. For 
example, in using a Cu-Zn catalyst as a catalyst which promotes the steam-reforming reaction and oxidation reaction of 
a methanol, when it uses this Cu-Zn catalyst under the elevated temperature exceeding 300 degrees C, the endurance of 
a catalyst falls and there is a possibility of causing and carrying out sintering. Sintering means the phenomenon which 
the catalyst supported by the carrier surface condenses here. Although the Cu-Zn catalyst is usually carrying out the 
configuration to which copper particles are scattered on the surface of a zinc particle, if sintering is caused, a copper 
particle will condense and a particle will grow large. If such a phenomenon arises, since the activity area of a catalyst 
decreases with the fall of the surface area of a copper particle, the engine performance of a fuel reformer will fall. 
[001 1] Moreover, reactions other than the normal reaction for which generating of the by-product which is another 
problem by whenever [ catalyst temperature ] going up too much mentioned already when a reforming reaction 
advanced under a predetermined elevated temperature occur, and it says that methane arises, or the nitrogen gas in the 
supplied pressurization air reacts, and nitrogen oxides arise. In the range of the reforming reaction temperature in a fuel 
reformer, it is not decomposed and these by-products will be supplied to a fuel cell as fuel gas as they are. Especially the 
thing that the amounts of generation, such as methane, increase leads to the fall of the hydrogen partial pressure in fUel 
gas and is not desirable. 

[0012] On the other hand, if internal temperature falls in the downstream of a fuel reformer, the problem that the activity 
of a steam-reforming reaction falls with the fall of temperature will be produced. When the activity of a steam- 
reforming reaction falls, there is gas which has not completed a reforming reaction, i.e., a possibility that a methanol 
may remain and gas with inadequate hydrogen concentration may be generated. Or even if internal temperature falls by 
the downstream, it is necessary to have a fuel reformer big enough so that a reforming reaction may be completed. 
[0013] The fuel reformer of this invention solved such a problem, was made for the purpose of equalizing the internal 
temperature of a fuel reformer in a predetermined temperature requirement, and took the next configuration. 
[0014] 

[The means for solving a technical problem, and its operation and effect] The steam-reforming reaction which the 1st 
fuel reformer of this invention is a reaction accompanied by an endothermic, and generates hydrogen from a 
hydrocarbon and a steam, The oxidation reaction which is a reaction accompanied by pyrexia and oxidizes said 
hydrocarbon is gone on. The catalyst section which is the fuel reformer which uses the heat produced in said oxidation 
reaction in case said steam-reforming reaction is gone on, and is equipped with the catalyst which promotes said steam- 
reforming reaction and said oxidation reaction, A original fuel gas supply means to supply the original fuel gas 
containing said hydrocarbon, steam, and oxygen to said catalyst section, In a fuel gas discharge means to discharge rich 
fuel gas from said catalyst section, and said catalyst section the hydrogen produced as a result of said steam-reforming 
reaction which advances in said catalyst section, and said oxidation reaction - Let it be a summary to have the gas flow 
rate accommodation means which makes quick the rate of flow of said Hara fuel gas in the portion of the side into 
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which said Hara fuel gas is introduced so that the heat produced in said oxidation reaction which occurs in the portion of 
the side to which said Hara fuel gas is supplied may fully be carried to the downstream. 

[0015] If the original fuel gas containing a hydrocarbon, a steam, and oxygen is supplied to the catalyst section equipped 
with the catalyst which promotes a steam-reforming reaction and oxidation reaction, in this catalyst section, the 1st fuel 
reformer of this invention constituted as mentioned above will be a reaction accompanied by an endothermic, and will 
advance the steam-reforming reaction which generates hydrogen from a hydrocarbon and a steam, and the oxidation 
reaction which is a reaction accompanied by pyrexia and oxidizes said hydrocarbon, the heat produced in said oxidation 
reaction at this time ~ using ~ said steam-reforming reaction - going on - hydrogen - rich fiiel gas is generated and it 
is discharged from said catalyst section. Here, in the catalyst section, the rate of flow of said Hara fuel gas in the portion 
of the side into which said Hara fuel gas is introduced is adjusted so that the heat produced in said oxidation reaction 
which occurs in the portion of the side to which said Hara fiael gas is supplied may fully be carried to the downstream. 
[0016] Since the heat produced by the oxidation reaction which occurs in the portion of the side into which said Hara 
fuel gas is introduced is fully carried to the downstream according to such a fuel reformer, in the portion of the side into 
which said Hara fuel gas is introduced, temperature does not rise too much. Therefore, un-arranging [ which it is called 
generating of the catalyst de-activation by temperature rising too much or a by-product ] cannot arise, and the endurance 
of a reforming machine can be raised greatly. Furthermore, by frilly carrying the heat produced in oxidation reaction to 
the downstream, in the downstream, activity of a steam-reforming reaction can be made high enough, and it becomes 
possible to miniaturize a fuel reformer. 

[0017] After the hydrocarbon, the steam, and oxygen which constitute original fuel gas mix all beforehand, it is not 
necessary to supply them here, and a part of at least one component or original fuel gas is good also as supplying 
separately. Even if it does not mix beforehand, the effect described above when these components that constitute 
original fixel gas were supplied from the upstream of the flow direction of the gas in the catalyst section can be acquired. 
Moreover, the catalyst which promotes a steam-reforming reaction, and the catalyst which promotes oxidation reaction 
may be the same, and you may differ. That is, a steam-reforming reaction and oxidation reaction are good also as both 
reactions being promoted by die single catalyst, and it is good also as each reaction being promoted by different catalyst. 
When using a different catalyst, it is desirable to fully mix both within a reforming machine. 
[0018] In the 1st fuel reformer of above-mentioned this invention, said gas flow rate accommodation means is better 
than the side by which said fuel gas is discharged at the side to which said Hara fuel gas in said catalyst section is 
supplied also as coming it small to carry out the gross area of the cross section of the passage where said Hara fuel gas 
flows. By considering as such a configuration, the rate of flow of said Hara fuel gas in that of the side to which said 
Hara fuel gas is supplied can be made quicker than the side by which said fuel gas is discharged, and the above- 
mentioned effect can be acquired. 

[0019] The steam-reforming reaction which the 2nd fuel reformer of this invention is a reaction accompanied by an 
endothermic, and generates hydrogen from a hydrocarbon and a steam, The oxidation reaction which is a reaction 
accompanied by pyrexia and oxidizes said hydrocarbon is gone on. The catalyst section which is the fuel reformer 
which uses the heat produced in said oxidation reaction in case said steam-reforming reaction is gone on, and is 
equipped with the catalyst which promotes said steam-reforming reaction and said oxidation reaction, A original fuel 
gas supply means to supply the original fuel gas containing said hydrocarbon, steam, and oxygen to said catalyst 
section, the hydrogen produced as a result of said steam-reforming reaction which advances in said catalyst section, and 
said oxidation reaction — rich fuel gas Having a fuel gas discharge means to discharge from said catalyst section, said 
catalyst in said catalyst section makes it a summary to be held at the catalyst support formed with a thermally 
conductive, comparatively high material. 

[0020] The 2nd fuel reformer of this invention constituted as mentioned above If the original fuel gas containing a 
hydrocarbon, a steam, and oxygen is supplied to the catalyst section equipped with the catalyst which promotes a steam- 
reforming reaction and oxidation reaction, it will set in this catalyst section, the hydrogen which advanced and generated 
the steam-reforming reaction which is a reaction accompanied by an endothermic and generates hydrogen from a 
hydrocarbon and a steam, and the oxidation reaction which is a reaction accompanied by pyrexia and oxidizes said 
hydrocarbon — rich fuel gas is discharged. Here, since said catalyst is supported by the catalyst support formed with a 
thermally conductive, comparatively high material, the heat produced in said oxidation reaction is promptly told to a 
periphery by catalyst support, and is used for said steam-reforming reaction. 

[0021] Since the heat produced in oxidation reaction is spread promptly according to such a fuel reformer, it is the side 
to which said Hara fuel gas is supplied, and temperature does not rise too much to the side to which said oxidation 
reaction advances actively. Therefore, un-arranging [ which it is called generating of the catalyst de-activation by 
temperature rising too much or a by-product ] cannot arise, and the endurance of a reforming machine can be raised 
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greatly. Furthermore, by spreading the heat produced in oxidation reaction and being told to the downstream, in the 
downstream, activity of a steam-reforming reaction can be made high enough, and it becomes possible to miniaturize a 
fuel reformer. 

[0022] The steam-reforming reaction which the 3rd fuel reformer of this invention is a reaction accompanied by an 
endothermic, and generates hydrogen from a hydrocarbon and a steam, The oxidation reaction which is a reaction 
accompanied by pyrexia and oxidizes said hydrocarbon is gone on. The catalyst section which is the fuel reformer 
which uses the heat produced in said oxidation reaction in case said steam-reforming reaction is gone on, and is 
equipped with the catalyst which promotes said steam-reforming reaction, and the catalyst which promotes said 
oxidation reaction, A original fuel gas supply means to supply the original fuel gas containing said hydrocarbon and 
steam to said catalyst section, An oxidation gas supply means to supply the oxidation gas containing oxygen to said 
catalyst section, In the side into which a fuel gas discharge means to discharge rich fuel gas from said catalyst section, 
and said oxidation gas in said catalyst section are introduced the hydrogen produced as a result of said steam-reforming 
reaction which advances in said catalyst section, and said oxidation reaction - Let it be a summary to have an oxidation 
reaction control means to control advance of said oxidation reaction. 

[0023] If the original fuel gas containing a hydrocarbon and a steam and the oxidation gas containing oxygen supply to 
the catalyst section equipped with the catalyst which promotes a steam-reforming reaction and oxidation reaction, the 
3rd fuel reformer of this invention constituted as mentioned above is a reaction accompanied by an endothermic, and 
will advance the steam-reforming reaction which generates hydrogen from a hydrocarbon and a steam, and the oxidation 
reaction which is a reaction accompanied by pyrexia and oxidizes said hydrocarbon in this catalyst section, the heat 
produced in said oxidation reaction at this time - using - said steam-reforming reaction - going on - hydrogen - rich 
fuel gas is generated and it is discharged from said catalyst section. Here, in the catalyst section, advance of said 
oxidation reaction is controlled at the side into which said oxidation gas is introduced. 

[0024] Since advance of said oxidation reaction is controlled at the side into which said oxidation gas is introduced 
according to such a fuel reformer, temperature does not rise too much to the side into which said this oxidation gas is 
introduced. Therefore, un-arranging [ which it is called generating of the catalyst de-activation by temperature rising too 
much or a by-product ] cannot arise, and the endurance of a reforming machine can be raised greatly. Furthermore, by 
controlling advance of oxidation reaction by the side into which said oxidation gas is introduced, the field where 
oxidation reaction advances raises the temperature of the downstream by breadth and this to the downstream more, and 
can make activity of a steam-reforming reaction high enough. Therefore, it becomes possible to miniaturize a fuel 
reformer. 

[0025] In the 3rd fuel reformer of above-mentioned this invention, said oxidation reaction control means is good in said 
catalyst section also as forming and becoming so that the amount of the catalyst for which the side into which said 
oxidation gas is introduced promotes said oxidation reaction rather than the side by which said fuel gas is discharged 
may serve as smallness. 

[0026] Moreover, in the 3rd fuel reformer of this invention, the catalyst which promotes said steam-reforming reaction, 
and the catalyst which promotes said oxidation reaction are the same catalysts, and said oxidation reaction control 
means is good also as forming and consisting of a side by which said fuel gas is discharged for the direction of the side 
into which said oxidation gas is introduced so that the amount of said catalyst may serve as smallness. 
[0027] The steam-reforming reaction which the 4th fuel reformer of this invention is a reaction accompanied by an 
endothermic, and generates hydrogen from a hydrocarbon and a steam, The oxidation reaction which is a reaction 
accompanied by pyrexia and oxidizes said hydrocarbon is gone on. The catalyst section which is the fuel reformer 
which uses the heat produced in said oxidation reaction in case said steam-reforming reaction is gone on, and is 
equipped with the catalyst which promotes said steam-reforming reaction, and the catalyst which promotes said 
oxidation reaction, A original fuel gas supply means to supply the original fuel gas containing said hydrocarbon and 
steam to said catalyst section, An oxidation gas supply means to supply the oxidation gas containing oxygen to said 
catalyst section, the hydrogen produced as a result of said steam-reforming reaction which advances in said catalyst 
section, and said oxidation reaction — rich fuel gas with a fuel gas discharge means to discharge from said catalyst 
section It has a reaction condition detection means to detect the advance condition of the reaction which advances in 
said catalyst department. Said oxidation gas supply means Let it be a summary to have further an oxygen density 
accommodation means to control the oxygen density in said oxidation gas supplied to said catalyst section, based on the 
advance condition of said reaction which said reaction condition detection means detected, maintaining the amount of 
oxygen per [ which is supplied to said catalyst section ] unit time amount in a desired amount. 

[0028] If the original fuel gas containing a hydrocarbon and a steam and the oxidation gas containing oxygen supply to 
the catalyst section equipped with the catalyst which promotes a steam-reforming reaction and oxidation reaction, the 
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4th fuel reformer of this invention constituted as mentioned above is a reaction accompanied by an endothermic, and 
will advance the steam-reforming reaction which generates hydrogen from a hydrocarbon and a steam, and the oxidation 
reaction which is a reaction accompanied by pyrexia and oxidizes said hydrocarbon in this catalyst section, the heat 
produced in said oxidation reaction at this time - using ~ said steam-reforming reaction - going on hydrogen rich 
fuel gas is generated and it is discharged from said catalyst section. Here, the advance condition of the reaction which 
advances in said catalyst department is detected, and based on the advance condition of said this detected reaction, the 
oxygen density in said oxidation gas supplied to said catalyst section is controlled, maintaining the amount of oxygen 
per [ which is supplied to said catalyst section ] unit time amount in a desired amount. 

[0029] According to such a fuel reformer, since the oxygen density in said oxidation gas is controlled, the reaction rate 
of the oxidation reaction which advances to the side into which oxidation gas is introduced can be controlled, and it can 
prevent that temperature rises too much to the side into which said this oxidation gas is introduced. Therefore, un- 
arranging [ which it is called generating of the catalyst de-activation by temperature rising too much or a by-product ] 
cannot arise, and the endurance of a reforming machine can be raised greatly. Furthermore, by controlling the oxygen 
density in oxidation gas and controlling the reaction rate of oxidation reaction, the field where oxidation reaction 
advances can be extended more to the downstream, by this, the temperature of the downstream is raised and activity of a 
steam-reforming reaction can be made high enough. Therefore, it becomes possible to miniaturize a fuel reformer. 
[0030] In the 4th fuel reformer of above-mentioned this invention, said catalyst section consists of two or more reaction 
sections equipped with said catalyst, and said oxidation gas supply means is good also as supplying said oxidation gas to 
each of two or more of said reaction sections. The effect which equalizes the temperature inside the catalyst section can 
be further heightened by making into plurality such a configuration, then the part to which oxidation gas is supplied. 
[0031] The steam-reforming reaction which the 5th fuel reformer of this invention is a reaction accompanied by an 
endothermic, and generates hydrogen from a hydrocarbon and a steam, The oxidation reaction which is a reaction 
accompanied by pyrexia and oxidizes said hydrocarbon is gone on. The catalyst section which is the fuel reformer 
which uses the heat produced in said oxidation reaction in case said steam-reforming reaction is gone on, and is 
equipped with the catalyst which promotes said steam-reforming reaction and said oxidation reaction, A original fuel 
gas supply means to supply the original fuel gas containing said hydrocarbon, steam, and oxygen to said catalyst 
section, In a fuel gas discharge means to discharge rich fuel gas from said catalyst section, and said catalyst section the 
hydrogen produced as a result of said steam-reforming reaction which advances in said catalyst section, and said 
oxidation reaction - The part introduced in said Hara fuel gas from said Hara fuel gas supply means and the part which 
discharges said fuel gas with said fuel gas discharge means are replaced, and let it be a summary to have a direction 
modification means of gas supply to reverse the flow of the gas in said catalyst section. 

[0032] If the original fuel gas containing a hydrocarbon, a steam, and oxygen is supplied to the catalyst section equipped 
with the catalyst which promotes a steam-reforming reaction and oxidation reaction, in this catalyst section, the 5th fuel 
reformer of this invention constituted as mentioned above will be a reaction accompanied by an endothermic, and will 
advance the steam-reforming reaction which generates hydrogen from a hydrocarbon and a steam, and the oxidation 
reaction which is a reaction accompanied by pyrexia and oxidizes said hydrocarbon, the heat produced in said oxidation 
reaction at this time - using - said steam-reforming reaction - going on - hydrogen - rich fUel gas is generated and it 
is discharged from said catalyst section. In case such a reaction advances, in said catalyst section, the exchange with the 
part introduced in said Hara fuel gas and the part which discharges said fuel gas is performed. 
[0033] Since the exchange with the part introduced in said Hara fuel gas and the part which discharges said fuel gas is 
performed in said catalyst section according to such a fuel reformer, in the specific field to which original fuel gas is 
introduced, temperature does not rise too much. Therefore, un-arranging [ which it is called generating of the catalyst 
de-activation by temperature rising too much or a by-product ] cannot arise, and the endurance of a reforming machine 
can be raised greatly. Furthermore, temperature cannot fall in the specific downstream and activity of a steam-reforming 
reaction can be made high enough in the whole catalyst section. Therefore, it becomes possible to miniaturize a fuel 
reformer. 

[0034] In the 5th fuel reformer of above-mentioned this invention, it sets in said catalyst section. It has further an edge 
temperature detection means to detect the temperature of the near predetermined location to which said Hara fuel gas is 
supplied from said Hara fuel gas supply means. Said direction modification means of gas supply It is good also as 
replacing the part introduced in said Hara fuel gas from said Hara fuel gas supply means, and the part which discharges 
said fuel gas with said fuel gas discharge means based on the detection result of said edge temperature detection means. 
By considering as such a configuration, it can prevent certainly that temperature rises too much to the side to which 
original fuel gas is supplied. 

[0035] The steam-reforming reaction which the 6th fuel reformer of this invention is a reaction accompanied by an 
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endothermic, and generates hydrogen from a hydrocarbon and a steam, The oxidation reaction which is a reaction 
accompanied by pyrexia and oxidizes said hydrocarbon is gone on. The catalyst section which is the fuel reformer 
which uses the heat produced in said oxidation reaction in case said steam-reforming reaction is gone on, and comes to 
enclose with the interior a particle equipped with the catalyst which promotes said steam-reforming reaction and said 
oxidation reaction, A original fuel gas supply means to supply the original fuel gas containing said hydrocarbon, steam, 
and oxygen to said catalyst section, the hydrogen produced as a result of said steam-reforming reaction which advances 
in said catalyst section, and said oxidation reaction - let it be a summary to have a fuel gas discharge means to 
discharge rich fuel gas from said catalyst section, and a catalyst churning means to agitate a particle equipped with said 
catalyst in said catalyst department. 

[0036] The 6th fuel reformer of this invention constituted as mentioned above supplies the original fuel gas containing a 
hydrocarbon, a steam, and oxygen, to the catalyst section which comes to fill [ the interior ] up a particle equipped with 
the catalyst which promotes a steam-reforming reaction and oxidation reaction. Agitating a particle equipped with said 
catalyst in said catalyst section in that case, it is a reaction accompanied by an endothermic and the steam-reforming 
reaction which generates hydrogen from a hydrocarbon and a steam, and the oxidation reaction which is a reaction 
accompanied by pyrexia and oxidizes said hydrocarbon are gone on. the heat produced in said oxidation reaction at this 
time - using -- said steam-reforming reaction - going on - hydrogen - rich fuel gas is generated and it is discharged 
from said catalyst section. 

[0037] In order to agitate a particle equipped with said catalyst in said catalyst section according to such a fuel reformer, 
the catalyst with which this particle is equipped is concerned with the sequential aforementioned oxidation reaction, and 
temperature does not rise too much in the specific field to which original fuel gas is introduced. Therefore, un-arranging 
[ which it is called generating of the catalyst de-activation by temperature rising too much or a by-product ] cannot arise, 
and the endurance of a reforming machine can be raised greatly. Furthermore, temperature cannot fall in the specific 
downstream and activity of a steam-reforming reaction can be made high enough in the whole catalyst section. 
Therefore, it becomes possible to miniaturize a fuel reformer. 

[0038] In the 6th fuel reformer of above-mentioned this invention, said catalyst churning means is good also as agitating 
the particle which said Hara fuel gas supply means is equipped with, and sprays the gas containing at least one of said 
hydrocarbons, steams, and oxygen on said catalyst circles, and is equipped with said catalyst in said catalyst department. 
Churning can be operated to coincidence by spraying the gas which constitutes said Hara fuel to such a configuration, 
then said catalyst section. 

[0039] The steam-reforming reaction which the 7th fuel reformer of this invention is a reaction accompanied by an 
endothermic, and generates hydrogen from a hydrocarbon and a steam, The oxidation reaction which is a reaction 
accompanied by pyrexia and oxidizes said hydrocarbon is gone on. The catalyst section which is the fuel reformer 
which uses the heat produced in said oxidation reaction in case said steam-reforming reaction is gone on, and is 
equipped with the catalyst which promotes said steam-reforming reaction and said oxidation reaction, A original fuel 
gas supply means to supply the original fuel gas containing said hydrocarbon and steam to said catalyst section, An 
oxidation gas supply means to supply the oxidation gas containing oxygen to said catalyst section, In a fuel gas 
discharge means to discharge rich fuel gas from said catalyst section, and said catalyst section the hydrogen produced as 
a result of said steam-reforming reaction which advances in said catalyst section, and said oxidation reaction — Let it be 
a summary to have a supply part modification means to change with time the part to which said oxidation gas is 
supplied from said oxidation gas supply means. 

[0040] If the original fuel gas containing a hydrocarbon and a steam and the oxidation gas containing oxygen supply to 
the catalyst section equipped with the catalyst which promotes a steam-reforming reaction and oxidation reaction, the 
7th fuel reformer of this invention constituted as mentioned above is a reaction accompanied by an endothermic, and 
will advance the steam-reforming reaction which generates hydrogen from a hydrocarbon and a steam, and the oxidation 
reaction which is a reaction accompanied by pyrexia and oxidizes said hydrocarbon in this catalyst section. At this time, 
the part to which said oxidation gas is supplied is changed with time in said catalyst section, thus, the heat produced in 
said oxidation reaction which advances using the supplied oxidation gas ~ using ~ said steam-reforming reaction ~ 
going on - hydrogen — rich fuel gas is generated and it is discharged from said catalyst section. 
[0041] In order for the part to which said oxidation gas is supplied to make it change with time in said catalyst section 
according to such a fuel reformer, in the specific field to which oxidation gas is introduced, temperature does not rise 
too much. Therefore, un-arranging [ which it is called generating of the catalyst de-activation by temperature rising too 
much or a by-product ] cannot arise, and the endurance of a reforming machine can be raised greatly. 
[0042] The steam-reforming reaction which the 8th fuel reformer of this invention is a reaction accompanied by an 
endothermic, and generates hydrogen from a hydrocarbon and a steam, The oxidation reaction which is a reaction 
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accompanied by pyrexia and oxidizes said hydrocarbon is gone on. The catalyst section which is the fuel reformer 
which uses the heat produced in said oxidation reaction in case said steam-reforming reaction is gone on, and is 
equipped with the catalyst which promotes said steam-reforming reaction and said oxidation reaction, A original fuel 
gas supply means to supply the original fuel gas containing said hydrocarbon and steam to said catalyst section, An 
oxidation gas supply means to supply the oxidation gas containing oxygen to said catalyst section, In a fuel gas 
discharge means to discharge rich fuel gas from said catalyst section, and said catalyst section the hydrogen produced as 
a result of said steam-reforming reaction which advances in said catalyst section, and said oxidation reaction — The 
discharge side by which said fuel gas is discharged the supply side to which oxidation gas is supplied with said Hara 
fuel gas is adjoined, and let it be a summary to have a soak-ized means to make heat exchange perform between said 
supply side and said discharge side. 

[0043] If the original fuel gas containing a hydrocarbon and a steam and the oxidation gas containing oxygen supply to 
the catalyst section equipped with the catalyst which promotes a steam-reforming reaction and oxidation reaction, the 
8th fuel reformer of this invention constituted as mentioned above is a reaction accompanied by an endothermic, and 
will advance the steam-reforming reaction which generates hydrogen from a hydrocarbon and a steam, and the oxidation 
reaction which is a reaction accompanied by pyrexia and oxidizes said hydrocarbon in this catalyst section, the heat 
which heat exchange was performed between said supply side and said discharge side, and was produced in said 
oxidation reaction here since said catalyst section adjoined the discharge side by which said fuel gas is discharged the 
supply side to which oxidation gas is supplied with said Hara fuel gas and it was formed — using - said steam- 
reforming reaction - going on - hydrogen - rich fuel gas is generated and it is discharged from said catalyst section. 
[0044] Since heat exchange is performed between the discharge sides by which said fuel gas is discharged in said 
catalyst section the supply side to which oxidation gas is supplied with said Hara fuel gas according to such a fuel 
reformer, in the specific field to which oxidation gas is introduced, temperature does not rise too much. Therefore, un- 
arranging [ which it is called generating of the catalyst de-activation by temperature rising too much or a by-product ] 
cannot arise, and the endurance of a reforming machine can be raised greatly. Furthermore, temperature cannot fall in 
the specific downstream and activity of a steam-reforming reaction can be made high enough in the whole catalyst 
section. Therefore, it becomes possible to miniaturize a fuel reformer. 

[0045] In the 8th fuel reformer of above-mentioned this invention said catalyst section It is good also as equipping the 
interior with said catalyst respectively, having at least two or more each reaction sections of said supply which have a 
side and said discharge side in the location of reverse mutually, adjoining said discharge side of said feed zone of said 
supply side of one of said reaction section, and another side, and coming to prepare said two or more reaction sections. 
[0046] Moreover, in the 8th fuel reformer of this invention, said catalyst section is good also as having the clinch 
section in the passage of said Hara fuel gas formed in the interior, and coming to prepare the entry section and the outlet 
section of said passage adjacently. 

[0047] The steam-reforming reaction which the 9th fuel reformer of this invention is a reaction accompanied by an 
endothermic, and generates hydrogen from a hydrocarbon and a steam, The oxidation reaction which is a reaction 
accompanied by pyrexia and oxidizes said hydrocarbon is gone on. The catalyst section which is the fuel reformer 
which uses the heat produced in said oxidation reaction in case said steam-reforming reaction is gone on, and is 
equipped with the catalyst which promotes said steam-reforming reaction and said oxidation reaction, A original fuel 
gas supply means to supply the original fuel gas containing said hydrocarbon and steam to said catalyst section, An 
oxidation gas supply means to supply the oxidation gas containing oxygen to said catalyst section, the hydrogen 
produced as a result of said steam-reforming reaction which advances in said catalyst section, and said oxidation 
reaction - rich fuel gas with a fuel gas discharge means to discharge from said catalyst section Let it be a summary to 
have a heating means to heat portions other than the side to which said oxidation gas is supplied with the predetermined 
fluid which conducts the heat produced in the predetermined member which constitutes a system equipped with said 
fuel reformer. 

[0048] If the original fuel gas containing a hydrocarbon and a steam and the oxidation gas containing oxygen supply to 
the catalyst section equipped with the catalyst which promotes a steam-reforming reaction and oxidation reaction, the 
9th fuel reformer of this invention constituted as mentioned above is a reaction accompanied by an endothermic, and 
will advance the steam-reforming reaction which generates hydrogen from a hydrocarbon and a steam, and the oxidation 
reaction which is a reaction accompanied by pyrexia and oxidizes said hydrocarbon in this catalyst section. Here, in said 
catalyst section, said steam-reforming reaction advances using the heat produced in said oxidation reaction in the field 
in which said oxidation gas is supplied and said oxidation reaction is performed. Moreover, the heat produced in the 
predetermined member which constitutes a system equipped with said fuel reformer from portions other than the side to 
which said oxidation gas is supplied is conducted by the predetermined fluid, and said steam-reforming reaction 
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advances using this heat, the generated hydrogen — rich fuel gas is discharged from said catalyst section. 
[0049] According to such a fuel reformer, in portions other than the side to which said oxidation gas is supplied Since 
said oxidation reaction advances using the heat produced in the predetermined member which constitutes a system 
equipped with said fuel reformer, The amount of said oxidation gas supplied to said catalyst section can be reduced to 
the amount of said Hara fuel gas supplied to said catalyst section, and temperature does not rise too much to the side to 
which said oxidation gas is supplied. Therefore, un-arranging [ which it is called generating of the catalyst de-activation 
by temperature rising too much or a by-product ] cannot arise, and the endurance of a reforming machine can be raised 
greatly. Furthermore, since the heat produced in the predetermined member which constitutes a system equipped with 
said fuel reformer from portions other than the side to which said oxidation gas is supplied is told, when temperature 
falls, the activity of a steam-reforming reaction does not fall. Therefore, activity of a steam-reforming reaction can be 
made high enough in the whole catalyst section, and it becomes possible to miniaturize a fuel reformer. Moreover, in 
order to use the heat produced in the predetermined member which constitutes a system equipped with said fuel 
reformer, system- wide energy efficiency does not fall by heating portions other than the side to which said oxidation gas 
is supplied. 

[0050] Moreover, in the 9th fuel reformer of above-mentioned this invention, said heating means is good also as heating 
portions other than the side to which said oxidation gas is supplied by the elevated-temperature gas discharged from the 
predetermined member which constitutes a system equipped with said fuel reformer. 

[0051] The steam-reforming reaction which the 10th fuel reformer of this invention is a reaction accompanied by an 
endothermic, and generates hydrogen from a hydrocarbon and a steam, The oxidation reaction which is a reaction 
accompanied by pyrexia and oxidizes said hydrocarbon is gone on. The catalyst section which is the fuel reformer 
which uses the heat produced in said oxidation reaction in case said steam-reforming reaction is gone on, and is 
equipped with the catalyst which promotes said steam-reforming reaction and said oxidation reaction, A original fuel 
gas supply means to supply the original fuel gas containing said hydrocarbon and steam to said catalyst section, An 
oxidation gas supply means to supply the oxidation gas containing oxygen to said catalyst section, the hydrogen 
produced as a result of said steam-reforming reaction which advances in said catalyst section, and said oxidation 
reaction — rich fuel gas with a fuel gas discharge means to discharge from said catalyst section Let it be a summary to 
have an edge cooling means to spray the liquid which consists at least of one side among said hydrocarbon and water to 
the portion of the side supplied to said Hara fuel gas and said oxidation gas. 

[0052] If the original fuel gas containing a hydrocarbon and a steam and the oxidation gas containing oxygen supply to 
the catalyst section equipped with the catalyst which promotes a steam-reforming reaction and oxidation reaction, the 
10th fuel reformer of this invention constituted as mentioned above is a reaction accompanied by an endothermic, and 
will advance the steam-reforming reaction which generates hydrogen from a hydrocarbon and a steam, and the oxidation 
reaction which is a reaction accompanied by pyrexia and oxidizes said hydrocarbon in this catalyst section. Although 
said steam-reforming reaction advances using the heat produced in said oxidation reaction in the field in which said 
oxidation gas is supplied and said oxidation reaction is performed in said catalyst section here, the portion to which the 
fuel spray of the liquid which consists at least of one side among said hydrocarbon and water was carried out to the 
portion of the side to which said Hara fuel gas and said oxidation gas are supplied, and the fuel spray of said liquid was 
carried out is cooled at this time, the generated hydrogen - rich fuel gas is discharged from said catalyst section. 
[0053] According to such a fuel reformer, in the portion of the side to which said Hara fuel gas and said oxidation gas 
are supplied, since the fuel spray of the liquid which consists at least of one side among said hydrocarbon and water is 
carried out, a part of heat produced by said oxidation reaction is consumed as heat of vaporization, and temperature does 
not rise too much to the side to which said oxidation gas is supplied. Therefore, un-arranging [ which it is called 
generating of the catalyst de-activation by temperature rising too much or a by-product ] cannot arise, and the endurance 
of a reforming machine can be raised greatly. 

[0054] The steam-reforming reaction which the 1 1th fuel reformer of this invention is a reaction accompanied by an 
endothermic, and generates hydrogen from a hydrocarbon and a steam, The oxidation reaction which is a reaction 
accompanied by pyrexia and oxidizes said hydrocarbon is gone on. The 1st reaction section equipped with the catalyst 
which is the fuel reformer which uses the heat produced in said oxidation reaction in case said steam-reforming reaction 
is gone on, and promotes said steam-reforming reaction and said oxidation reaction, The catalyst section equipped with 
the 2nd reaction section equipped with the catalyst which promotes said steam-reforming reaction, A original ftiel gas 
supply means to supply the original fuel gas containing said hydrocarbon and steam to said catalyst section, An 
oxidation gas supply means to supply the oxidation gas containing oxygen to said 1 st reaction section, It has a fuel gas 
discharge means to discharge rich fuel gas from said catalyst section, the hydrogen produced as a result of said steam- 
reforming reaction which advances in said catalyst section, and said oxidation reaction ~ said catalyst section Said 1st 
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reaction section and said 2nd reaction section are made to adjoin, and let it be a summary to make heat exchange 
perform between said 1st reaction section and said 2nd reaction section. 

[0055] The 1 1th fuel reformer of this invention constituted as mentioned above If the original fuel gas containing a 
hydrocarbon and a steam and the oxidation gas containing oxygen are supplied to the 1st reaction section equipped with 
the catalyst which promotes a steam-reforming reaction and oxidation reaction, it will set in this 1st reaction section. It 
is a reaction accompanied by an endothermic and the steam-reforming reaction which generates hydrogen from a 
hydrocarbon and a steam, and the oxidation reaction which is a reaction accompanied by pyrexia and oxidizes said 
hydrocarbon are gone on. Moreover, if said Hara fuel gas is supplied to the 2nd reaction section equipped with the 
catalyst which promotes said steam reaction, said steam-reforming reaction will be gone on in this 2nd reaction section. 
Here, although said steam-reforming reaction advances in said 1st reaction section using the heat produced in said 
oxidation reaction, said steam-reforming reaction advances using the heat produced in said oxidation reaction in said 1st 
reaction section by carrying out heat exchange also of said 2nd reaction section to said 1st adjoining reaction section, 
the generated hydrogen - rich fuel gas is discharged from said catalyst section. 

[0056] In the field in which according to such a fuel reformer said oxidation gas is supplied and said oxidation reaction 
advances in said 1st reaction section, the heat produced by said oxidation reaction is also told to the 2nd reaction section 
which it is used for said steam-reforming reaction which advances in said 1st reaction section, and also adjoins, and is 
used also for said steam-reforming reaction which advances in this 2nd reaction section. Therefore, the temperature of 
said catalyst section can rise too much with the heat produced in oxidation reaction, un-arranging [ which it is called 
generating of catalyst de-activation or a by-product ] cannot arise, and the endurance of a reforming machine can be 
raised greatly. 

[0057] Here, in the 5th of the 1st of this invention, the 2nd fuel reformer, or this invention thru/or the 10th fuel reformer, 
the catalyst which said hydrocarbon is a methanol and promotes said steam-reforming reaction and said oxidation 
reaction is good also as being a single copper system catalyst. 

[0058] Moreover, in the 3rd of this invention, or the 4th fuel reformer, said hydrocarbon is a methanol and good also as 
the catalyst which promotes said steam-reforming reaction, and the catalyst which promotes said oxidation reaction 
being the same copper system catalysts. 

[0059] Moreover, in the 1 1th fuel reformer of this invention, said hydrocarbon is a methanol and the catalyst with which 
said 1st reaction section is equipped is good also as being a single copper system catalyst. 

[0060] In such a fuel reformer of a configuration, the steam-reforming reaction of a methanol and oxidation reaction of 
a methanol are promoted by the single copper system catalyst. Unlike the case where it promotes oxidation reaction 
using other oxidation catalysts known conventionally [, such as platinum, ] in promoting oxidation reaction of a 
methanol according to a copper system catalyst, most advancing oxidation reaction turns into a reaction which does not 
produce a carbon monoxide. Therefore, fuel gas with more low carbon monoxide concentration is generable by 
considering as such a configuration. 

[0061] The steam-reforming reaction which the 12th fixel reformer of this invention is a reaction accompanied by an 
endothermic, and generates hydrogen from a hydrocarbon and a steam, The oxidation reaction which is a reaction 
accompanied by pyrexia and oxidizes said hydrocarbon is gone on. The catalyst section which is the fuel reformer 
which uses the heat produced in said oxidation reaction in case said steam-reforming reaction is gone on, and is 
equipped with the catalyst which promotes said steam-reforming reaction and said oxidation reaction, A original fuel 
gas supply means to supply the original fuel gas containing said hydrocarbon, steam, and oxygen to said catalyst 
section, It has a fuel gas discharge means to discharge rich fuel gas from said catalyst section, the hydrogen produced as 
a result of said steam-reforming reaction which advances in said catalyst section, and said oxidation reaction - said 
catalyst Let it be a summary to promote the reaction which does not go via the reaction path which generates a carbon 
monoxide as said oxidation reaction. 

[0062] Since said catalyst can promote said oxidation reaction which does not go via the reaction path which generates a 
carbon monoxide according to such a fuel reformer, the amount of carbon monoxides produced by the reaction which 
advances in the catalyst department can be stopped, and fuel gas with low carbon monoxide concentration can be 
generated. 

[0063] In the 12th fuel reformer of this invention, said hydrocarbon is a methanol and the catalyst which promotes said 
steam-reforming reaction and said oxidation reaction is good also as being a single copper system catalyst. 
[0064] Unlike the case where oxidation reaction is promoted using other oxidation catalysts known conventionally [, 
such as platinum, ] in order to promote oxidation reaction of a methanol according to a copper system catalyst, in such a 
fuel reformer of a configuration, most advancing oxidation reaction turns into a reaction which does not produce a 
carbon monoxide. Therefore, fuel gas with more low carbon monoxide concentration is generable by considering as 
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such a configuration. Moreover, since the steam-reforming reaction of a methanol and oxidation reaction of a methanol 
are promoted by the single copper system catalyst, the configuration of a fuel reformer can be simplified according to it. 

[0065] 

[Embodiment of the Invention] In order to clarify further a configuration and an operation of this invention explained 
above, the gestalt of operation of this invention is explained based on an example below. Drawin g 1 is an outline block 
diagram which illustrates the configuration of fuel cell equipment 20 equipped with the reforming machine which is the 
1st suitable example of this invention, a fuel cell — equipment — 20 - a methanol — storing ~ a methanol ~ a tank 22 
-- water — storing — a water tank - 24 — combustion gas ~ generating - a burner ~ 26 - air - compression - carrying 
out — a compressor — 28 — a burner - 26 — a compressor - 28 — having annexed — an evaporator — 32 — reforming - a 
reaction - fUel gas - generating reforming - a vessel - 34 fuel gas - inside - a carbon monoxide — (-- CO -) - 
concentration — decreasing First, the fuel cell 40 which is the subject of the generation of electrical energy in fuel cell 
equipment 20 is explained. 

[0066] A fuel cell 40 is a fuel cell of a solid-state polyelectrolyte mold, and has the stack structure which carried out two 
or more laminatings of the single eel which is a configuration unit. Drawing 2 is a cross section which illustrates the 
configuration of the single eel 48 which constitutes a fuel cell 40. The single eel 48 consists of an electrolyte film 41, a 
cathode 42 and an anode 43, and separators 44 and 45. 

[0067] A cathode 42 and an anode 43 are gas diffusion electrodes which constitute sandwich structure on both sides of 
the electrolyte film 41 from both sides. Separators 44 and 45 form the passage of fuel gas and oxidation gas between a 
cathode 42 and an anode 43, sandwiching this sandwich structure from both sides further. Fuel gas passage 44P are 
formed between the cathode 42 and the separator 44, and oxidation gas-passageway 45P are formed between the anode 

43 and the separator 45. Although separators 44 and 45 form passage only in one side in drawing 2 , respectively, the rib 
is formed in the both sides in fact, one side forms fuel gas passage 44P between cathodes 42, and other sides form 
oxidation gas-passageway 45P between the anodes 43 with which the adjoining single eel is equipped. Thus, separators 

44 and 45 have played the role which separates the flow of fuel gas and oxidation gas between the adjoining single eels 
while forming a gas passageway between gas diffusion electrodes. In case the laminating of the single eel 48 is carried 
out and stack structure is formed from the first, the separator of two sheets located in the both ends of stack structure is 
good also as forming a rib only in one side which touches a gas diffusion electrode. 

[0068] Here, the electrolyte film 41 is the ion exchange membrane of proton conductivity formed by solid-state 
polymeric materials, for example, fluorine system resin, and shows good electrical conductivity according to a damp or 
wet condition. The Nation film (Du Pont make) was used in this example. The alloy which consists of the platinum as a 
catalyst or platinum, and other metals is supported by the surface of the electrolyte film 41. 

[0069] Both the cathode 42 and the anode 43 are formed of the carbon crossing woven with the thread which consists of 
a carbon fiber. In addition, a cathode 42 and an anode 43 are formed by carbon crossing, and also the configuration 
formed by the carbon paper which consists of a carbon fiber, or carbon felt is suitable for them. 
[0070] Separators 44 and 45 are formed by the conductive gas non-penetrated member, for example, the substantia- 
compacta carbon which compressed carbon and it presupposed gas un-penetrating. Separators 44 and 45 form in the 
both sides two or more ribs arranged in parallel, and as mentioned already, fuel gas passage 44P are formed on the 
surface of a cathode 42, and they form oxidation gas-passageway 45P on the surface of the anode 43 of the adjoining 
single cel. Here, the rib formed in the surface of each separator is good also as making a predetermined angle — it is not 
necessary to form both sides in parallel, and they go direct for every field. Moreover, it does not need to be an parallel 
groove, and if supply of fuel gas or oxidation gas is possible for the configuration of a rib to a gas diffusion electrode, it 
is good. 

[0071] In the above, the configuration of the single eel 48 which is the basic structure of a fuel cell 40 was explained. 
When actually assembling as a fuel cell 40, stack structure is constituted by carrying out two or more set laminating of a 
separator 44, a cathode 42, the electrolyte film 41, an anode 43, and the single eel 48 constituted in order of a separator 

45 (this example 100 sets), and arranging the collecting electrode plate formed in the both ends by substantia-compacta 
carbon, a copper plate, etc. 

[0072] Hereafter, sequential explanation is given about the components and those connection relation other than fuel 
cell 40 which constitutes fuel cell equipment 20. An evaporator 32 is equipment which supply of a methanol and water 
is received [ equipment ] from the methanol tank 22 and a water tank 24, and makes these methanols and water 
evaporate, although the burner 26 and the compressor 28 are put side by side as mentioned already, the combustion gas 
of a burner 26 is drawn through a compressor 28 so that it may mention later, this heat of combustion is told to the heat 
exchanger with which an evaporator 32 is equipped and which is not a drawing example, and an evaporator 32 boils the 
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methanol and water which were supplied to the evaporator 32, and is made to evaporate 

[0073] The 2nd pump 71 is formed in the methanol passage 60 which sends into an evaporator 32 the methanol which is 
a original fuel from die methanol tank 22, and the amount of methanols supplied to an evaporator 32 can be adjusted. 
This 2nd pump 71 is connected to the control section 50, it drives with the signal outputted from a control section 50, 
and the methanol flow rate supplied to an evaporator 32 is adjusted. 

[0074] The 3rd pump 72 is formed in the water supply way 62 which sends water into an evaporator 32 from the water 
tank 24, and the amount of the water supplied to an evaporator 32 can be adjusted. This 3rd pump 72 is connected to the 
control section 50 as well as the 2nd pump 71, it drives with the signal outputted from a control section 50, and the 
amount of water supplied to an evaporator 32 is adjusted. The above-mentioned methanol passage 60 and the water 
supply way 62 join, the 1st fuel-supply way 63 is formed, and this 1st fuel-supply way 63 is connected to an evaporator 
32. Since a methanol flow rate and amount of water are adjusted with the 2nd pump 71 of the above, and the 3rd pump 
72, the methanol and water which were mixed the specified quantity every are supplied to an evaporator 32 through the 
1st fuel-supply way 63. 

[0075] The compressor 28 put side by side to the evaporator 32 is equipment for incorporating air from the exterior of 
fuel cell equipment 20, compressing this, and supplying this compressed air to the anode plate side of a fuel cell 40. A 
compressor 28 is equipped with turbine 28a and compressor 28b, and these are fabricated by the impeller mold. Turbine 
28a and compressor 28b are connected by shaft 28c on the same axle, and can carry out the rotation drive of the 
compressor 28b by carrying out the rotation drive of the turbine 28a. Although the burner 26 is further put side by side 
to the evaporator 32, turbine 28a drives by the hot combustion gas of this burner 26. Compressor 28b also rotates with 
rotation of turbine 28a, and this compressor 28b compresses air, as mentioned already. To compressor 28b, the air 
which the incorporation of air has become possible from the exterior through the air installation way 29, and was 
compressed with the compressor 28 is supplied to a fuel cell 40 through the oxidation gas supply way 68, and the 
electrochemical reaction in a fuel cell 40 is presented with it. 

[0076] Here, since turbine 28a is driven by the hot combustion gas of a burner 26, in order to realize thermal resistance 
and endurance, it is formed with superalloy, the ceramics, etc. In this example, the alloy (Inconel 700, Inconel company) 
of the nickel base was used. Moreover, compressor 28b is formed with a lightweight aluminium alloy. 
[0077] The fuel for combustion is supplied to the burner 26 which drives turbine 28a from the cathode side of a fuel cell 
40, and the methanol tank 22. Although a fuel cell 40 uses as a fuel the hydeogen-rich gas which reformed and 
generated the methanol with the reforming vessel 34 and electrochemical reaction is performed, the fuel exhaust gas 
containing the hydrogen which remained without not consuming all the hydrogen supplied to the fuel cell 40 in 
electrochemical reaction, and being consumed is discharged by the fuel exhaust passage 67. The perfect combustion of 
the hydrogen which it connected with this fuel exhaust passage 67, and the burner 26 received supply of fuel exhaust 
gas, and remained, without being consumed is carried out, and improvement in the utilization factor of a fuel is in 
drawing. Usually, only with such exhaust fuel, since it runs short as a fuel for the combustion reaction in a burner 26, 
the fuel for the combustion reaction in the burner 26 in case there is nothing a carrier eclipse about supply of exhaust 
fuel is supplied from the methanol tank 22 from a fuel cell 40 to a burner 26 like [ at the time of starting of the fuel 
equivalent to this insufficiency and fuel cell equipment 20 ]. In order to supply a methanol to a burner 26, the methanol 
fork road 61 is formed. This methanol fork road 61 has branched from the methanol passage 60 which supplies a 
methanol to an evaporator 32 from the methanol tank 22. 

[0078] Here, the 1st temperature sensor 73 is formed in the burner 26, the temperature of the heat of combustion in a 
burner 26 was measured, and this measurement result is inputted into the control section 50. Based on the input result 
from this 1st temperature sensor 73, a control section 50 outputs a driving signal to the 1st pump 70, adjusts the amount 
of methanols supplied to a burner 26, and is maintaining the combustion temperature in a burner 26 at the predetermined 
range (from about 800 degrees C to 1000 degrees C). After the combustion gas in this burner 26 carries out the rotation 
drive of the turbine 28a, it is led to an evaporator 32. Since the heat exchange effectiveness in turbine 28a is not not 
much high (less than about 10%), the temperature of the combustion gas led to an evaporator 32 amounts to about 600- 
700 degrees C, and becomes enough as a heat source of an evaporator 32. The mixed solution of the methanol and water 
which were supplied through the 1st fuel-supply way 63 mentioned already is made to evaporate here with the elevated- 
temperature combustion gas of the burner 26 led to the evaporator 32. The original fuel gas which consists of a 
methanol evaporated with the evaporator 32 and water is led to the 2nd fuel-supply way 64, and is told to the reforming 
machine 34. 

[0079] the original fuel gas with which the reforming machine 34 consists of a supplied methanol and water ~ 
reforming - hydrogen - rich fuel gas is generated. The reforming reaction performed with the configuration of this 
reforming machine 34 and the reforming vessel 34 corresponds to the important section of this invention, and is 
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explained in full detail behind. In addition, the 2nd temperature sensor 74 is formed in the 2nd fuel-supply way 64 
which supplies the original fuel gas which becomes the reforming machine 34 from a methanol and water, and the 
temperature of the original fuel gas which consists of a methanol supplied to the reforming machine 34 and water is 
measured. The measurement result about the temperature of this original fuel gas is inputted into a control section 50. In 
case a control section 50 outputs a driving signal to the 1st pump 70 based on the input result from the 1st temperature 
sensor 73 mentioned already, it amends the amount of drives of the 1st pump 70 of the above based on the signal from 
this 2nd temperature sensor 74, and adjusts the amount of methanols supplied to a burner 26. Thus, by controlling the 
temperature of the combustion gas in a burner 26, the temperature of the above-mentioned Hara fuel gas evaporated 
with the evaporator 32 is adjusted. The temperature up of the original fuel gas supplied from an evaporator 32 is usually 
carried out to about 250 degrees C. 

[0080] Moreover, at the reforming reaction in the reforming machine 34, oxygen involves so that it may mention later, 
but in order to supply oxygen required for this reforming reaction, the blower 38 is put side by side in the reforming 
vessel 34. A blower 38 supplies the air which incorporated air from the exterior, and compressed and incorporated this 
to the reforming machine 34 through the air supply way 39. In this example, the air supply way 39 is connected to the 
2nd fuel-supply way 64, and the air which the blower 38 incorporated is supplied to the reforming machine 34 with the 
original fuel gas supplied from an evaporator 32. The blower 38 is connected to the control section 50, and the drive 
condition is controlled by the control section 50. 

[0081] CO reduction section 36 is equipment which reduces the carbon monoxide concentration in the fuel gas supplied 
from the reforming machine 34 through the 3rd fuel-supply way 65. Although the general reforming reaction of a 
methanol was already shown in (4) types, when a reforming reaction is actually performed, as expressed to these 
formulas, a reaction does not necessarily advance ideally, and the fuel gas generated with the reforming vessel 34 
contains the carbon monoxide of the specified quantity. Then, reduction of the carbon monoxide concentration in the 
fuel gas supplied to a fuel cell 40 is in drawing by forming CO reduction section 36. 

[0082] Although it has the catalyst which consists of the platinum or platinum which the fuel cell 40 of this example is a 
fuel cell of a solid-state macromolecule mold, and promotes a cell reaction, and other metals (the platinum catalyst was 
applied to the surface of the electrolyte film 41 in this example) When a carbon monoxide is contained in fuel gas, this 
carbon monoxide sticks to a platinum catalyst, the function as a catalyst is reduced, the reaction in the anode shown in 
(1) type will be checked, and the engine performance of a fuel cell will be reduced. Therefore, in order to generate 
electricity using the fuel cell of a solid-state macromolecule mold like a fuel cell 40, it becomes indispensable to reduce 
the carbon monoxide concentration in the fuel gas to supply below to the specified quantity, and to prevent cell 
performance degradation. In addition, in such a polymer electrolyte fuel cell, the threshold limit value as carbon 
monoxide concentration in the fuel gas supplied is usually about several ppm or less. 

[0083] The fuel gas supplied to CO reduction section 36 is hydeogen-rich gas containing the carbon monoxide of the 
specified quantity, as described above, in CO reduction section 36, priority is given over the hydrogen in fuel gas, and 
oxidation of a carbon monoxide is performed. CO reduction section 36 is filled up with the support which supported the 
platinum catalyst which is a selective oxidation catalyst of a carbon monoxide, the ruthenium catalyst, the palladium 
catalyst, the golden catalyst, or the alloy catalyst that made these the 1st element. The carbon monoxide concentration in 
the fuel gas processed in this CO reduction section 36 becomes settled with the operating temperature of CO reduction 
section 36, the carbon monoxide concentration in the fuel gas supplied, the supply flow rate of the fuel gas per unit 
catalyst volume to CO reduction section 36, etc. The carbon monoxide concentration sensor which is not illustrated is 
formed in CO reduction section 36, and the operating temperature and the fuel gas flow rate to supply of CO reduction 
section 36 are adjusted based on this measurement result, and it is controlling so that the carbon monoxide concentration 
in the fuel gas after processing is set to several ppm or less. 

[0084] The fuel gas with which carbon monoxide concentration was lowered as mentioned above in CO reduction 
section 36 is led to a fuel cell 40 by the 4th fuel-supply way 66, and the cell reaction by the side of cathode is presented 
with it. As mentioned already, fuel exhaust gas after being used for the cell reaction with the fuel cell 40 is discharged 
by the fuel exhaust passage 67, is led to a burner 26, and it is consumed as a fuel for combustion of the hydrogen which 
remains into this fuel exhaust gas. On the other hand, the oxidation gas in connection with the cell reaction by the side 
of the anode plate of a fuel cell 40 is supplied as the compressed air through the oxidation gas supply way 68 from a 
compressor 28, as mentioned already. The remaining oxidation exhaust gas used for the cell reaction is discharged 
outside through the oxidation exhaust gas way 69. 

[0085] A control section 50 is constituted as a logical circuit centering on a microcomputer. In detail CPU54 which 
performs a predetermined operation etc. according to the control program set up beforehand, ROM56 in which a control 
program, control data, etc. required at CPU54 to perform various data processing were stored beforehand, RAM58 by 
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which various data required to carry out various data processing by CPU54 similarly is written temporarily, While 
inputting the detecting signal from the various temperature sensors mentioned already, it has the input/output port 52 
grade which outputs a driving signal to the various pumps mentioned already according to the result of an operation in 
CPU54, a blower 38, etc. 

[0086] Next, the configuration of the reforming machine 34 corresponding to the important section of this invention is 
explained. Drawing 3 is explanatory drawing which expresses the outline of the configuration of the reforming machine 
34 typically. The reforming machine 34 of this example receives supply of Hara fuel gas and air from the near edge 
linked to the 2nd fuel-supply way 64, and a steam-reforming reaction and oxidation reaction (partial oxidation reaction) 
are presented with these Hara fuel gas and air, passing through the interior of the reforming machine 34. the hydrogen 
generated by the oxidation reaction shown in the steam-reforming reaction shown in (4) types in the reforming machine 
34, and (5) types ~ rich fuel gas is discharged by the 3rd fuel-supply way 65 from another edge. This reforming 
machine 34 equips that interior with the 1st reaction section 80 and the 2nd reaction section 81 . These 1st reaction 
section 80 and the 2nd reaction section 81 are constituted by the surface as a metal honeycomb which supported the Cu- 
Zn catalyst, and the 1st reaction section 80 formed in the upstream (side near a connection with the 2nd fiiel-supply way 
64) is formed so that the number of eels mentioned later may become less than the 2nd reaction section 81 formed in the 
downstream (side near a connection with the 3rd fuel-supply way 65). 

[0087] Drawing 4 is a mimetic diagram showing a part of cross section of the metal honeycomb which forms the 1st 
reaction section 80 and the 2nd reaction section 81. A metal honeycomb carries out the laminating of the stainless plates 
82 and 83, and is formed. That is, the plate-like stainless plate 82 and the stainless plate 83 bent in the shape of a wave 
are arranged by turns, and the metal honeycomb is formed. Since the stainless plate 83 is bent in the shape of a wave at 
intervals of 1mm, it can form the honeycomb which a length of one side becomes from the eel which has the cross 
section of the abbreviation square which is 1mm by carrying out the laminating of this stainless plate 83 and the plate- 
like stainless plate 82 by turns. 

[0088] Here, in the 1st reaction section 80 and the 2nd reaction section 81, the thickness of the stainless plates 82 and 83 
used in order to form a metal honeycomb differs, and of this, the numbers of eels which each equips with the 1st 
reaction section 80 and the 2nd reaction section 81 differ, and it is formed. The 1st reaction section 80 consists of a 
honeycomb formed by the stainless plates 82 and 83 whose thickness is 0.1mm, and the 2nd reaction section 81 consists 
of a honeycomb formed by the stainless plates 82 and 83 whose thickness is 0.03mm. Therefore, the 1st reaction section 

80 is 2 the cross section of 1cm. Having the eel of about 75 hits, similarly the 2nd reaction section 81 is 2 1cm. It will 
have the eel of about 91 hits. In the reforming machine 34 whole, the gross area (total of the cross section of each eel 
which constitutes the 1st reaction section 80) of the cross section of the gas passageway in the 1st reaction section 80 
becomes smaller than the gross area (total of the cross section of each eel which constitutes the 2nd reaction section 81) 
of the cross section of the gas passageway in the 2nd reaction section 81 by constituting a honeycomb with the stainless 
plate with which thickness differs as described above, since the cross section is fixed. 

[0089] since the 1st reaction section 80 and the 2nd reaction section 81 are supporting the catalyst on the honeycomb 
surface which constitutes each, if original fuel gas is supplied from the upstream, while passing through the above- 
mentioned honeycomb surface, they will present a steam-reforming reaction and oxidation reaction with original fuel 
gas - having - hydrogen - it becomes rich fuel gas. In this example, the catalyst which the honeycomb surface is made 
to support was manufactured with the coprecipitation method using copper and a zinc oxide. The Cu-Zn catalyst 
acquired with the coprecipitation method can grind this, can add binders, such as alumina sol, further, and can be made 
to support them on a honeycomb by the method of applying on a honeycomb. 

[0090] If original fuel gas is supplied to the reforming machine 34 constituted as mentioned above, original fuel gas will 
pass through the inside of the 1st reaction section 80 with the small gross area of a gas-passageway cross section with 
few [ namely, ] eels first, next will pass through many [ the number of eels / namely, ] inside of the 2nd reaction section 

81 with the large gross area of a gas-passageway cross section. Thus, after the original fuel gas of the specified quantity 
passes through the inside of a honeycomb with the small gross area of a gas-passageway cross section, in order to pass 
through the inside of a honeycomb with the large gross area of a gas-passageway cross section, the rate of flow of the 
original fuel gas which passes through the inside of the reforming machine 34 becomes quicker than the time of the 
direction when passing through the inside of the 1st reaction section 80 passing through the inside of the 2nd reaction 
section 81. 

[0091] Therefore, according to the reforming machine 34 of the 1st example, by making quick the rate of flow of the 
original fuel gas in the upstream, the rapid temperature rise in the upstream is suppressed and the effect of equalizing the 
temperature-distribution condition in [ whole ] the reforming machine 34 in the 250-3 00-degree C temperature 
requirement which is a temperature requirement suitable for a reforming reaction is done so. Drawing 5 is explanatory 
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drawing which expressed the temperature-distribution condition of the interior about the flow direction of gas about the 
reforming machine known conventionally [ with the fixed honeycomb cross section ], and the reforming machine 34 of 
this example. As mentioned already, since the reaction rate is quicker than a steam-reforming reaction, with the 
conventional reforming vessel, oxidation reaction will advance actively near the entry section of original fuel gas, and, 
as for oxidation reaction, the temperature near [ this ] the entry section will rise at about 400 degrees C. On the other 
hand, with the reforming vessel 34 of this example, since the rate of flow of the original fuel gas in the upstream is 
quick, the heat produced by the oxidation reaction which advanced by the upstream is promptly carried to the 
downstream by the flow of quick gas. Moreover, since the rate of flow of the original fuel gas in the upstream is quick, 
the field where oxidation reaction is not completed in the narrow field of the upstream, and oxidation reaction advances 
actively spreads in the downstream more. Therefore, temperature does not rise rapidly near the entry section. 
Furthermore, since the 1st reaction section 80 arranged in the upstream is equipped with the honeycomb formed using 
the thick stainless plate, it has big heat capacity, and the heat produced in oxidation reaction has become that it is easy to 
be told to the downstream by the flow of gas, before being told to this honeycomb and carrying out the temperature up 
of the honeycomb. 

[0092] Thus, since temperature does not rise rapidly near [ the ] the entry section, the reforming machine 34 can prevent 
un-arranging [ which it is called generating of the catalyst de-activation resulting from a temperature rise mentioned 
already, or a by-product ]. By suppressing deterioration of a catalyst, it became possible to raise the endurance of a 
reforming machine greatly, and, as for the reforming machine 34 of this example, use of 5000 hours or more was 
attained to having been the endurance whose conventional reforming machine is about time 200 hour. 
[0093] Moreover, as described above, while the field where oxidation reaction advances spreads in the downstream, 
with the reforming vessel 34 of this example, temperature does not fall too much like the reforming machine 
conventional by the downstream by carrying promptly the heat produced in the oxidation reaction which advanced by 
the upstream to the downstream. Therefore, also in the downstream of a reforming machine, it is maintained at the 
condition that the activity of a steam-reforming reaction is high, and while also fully being able to use the catalyst with 
which the downstream is equipped, the speed of a steam-reforming reaction can be raised. Thus, it becomes possible by 
raising the activity of the steam-reforming reaction in the downstream to use a reforming machine as a compact more. 
[0094] Although the honeycomb with which the reforming machine 34 is equipped considered as the metal honeycomb 
in the 1st above-mentioned example, it is good also as using a ceramic honeycomb. The configuration using a metal 
honeycomb is shown below as a modification of the 1st example. The reforming machine in this modification as well as 
the reforming machine 34 of the 1st example consists of the 1st reaction section 80 and the 2nd reaction section 81. The 
mimetic diagram of the cross section of the 1st reaction section 80 formed by the ceramic honeycomb and the 2nd 
reaction section 81 is shown in drawin g 6 . Drawing 6 (A) expresses the 2nd reaction section 81 which constitutes an 
example of the 1st reaction section 80 constituted from a ceramic honeycomb, and drawing 6 (B) from other examples 
of the 1st reaction section 80, and similarly constitutes drawing 6 (C) from a ceramic honeycomb. 
[0095] In drawing 6 (A), the gross area of the passage cross section of gas is made small compared with the honeycomb 
of drawing 6 (C) by forming small the cross section of each eel which constitutes a honeycomb, respectively, and 
lessening the total of the eel which constitutes a honeycomb from drawing 6 (B). Therefore, also when using which the 
1st reaction section 80 of drawing 6 (A) and drawing 6 (B), the same effect as the 1st example mentioned already can be 
acquired by constituting the reforming machine 34 combining the 2nd reaction section 81 expressed to drawin g 6 (C). 
[0096] Moreover, although considered as the configuration from which the rate of flow of the original fuel gas which 
divides the interior of the reforming machine 34 into two, the 1st reaction section 80 and the 2nd reaction section 81, 
and passes through the interior in the section the first portion and the second half differs in the above-mentioned 
example, it is good also as a configuration which divides the interior of a reforming machine or more into three. Also in 
this case, the same effect as the above-mentioned example can be acquired by considering as the configuration to which 
the gas flow rate of the upstream becomes quicker than the downstream. 

[0097] In the example mentioned already, the gross area of the gas-passageway cross section in the upstream is made 
small in the honeycomb arranged in the upstream of a reforming machine compared with the downstream by lessening 
the number of the eels per unit cross section, or forming the cross section of each eel small. The configuration which 
forms the cross section of the whole reforming machine other than a configuration of having mentioned already as a 
configuration of the reforming machine with which the gas flow rate of the upstream becomes quicker than the 
downstream so that it may become smaller by the upstream can be mentioned. The configuration of such reforming 
machine 34A is shown in drawing 7 . Reforming machine 34A consists of three honeycombs from which a gross area 
differs, and is formed of as small the honeycomb of a gross area as the upstream. Since such a configuration, then the 
gas flow rate of the upstream become quicker than the downstream, the same effect as the example mentioned already 
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can be acquired. The temperature-distribution condition of the interior in reforming machine 34A is shown in drawing 
5 . If it considers as the configuration which enlarges the gross area of the whole reforming machine gradually like the 
above-mentioned reforming machine 34 A, the number of eels per unit cross section and the cross section of each ** eel 
may be the same. Moreover, if it is good also as consisting of two or more parts other than three and the upstream is 
considered as the configuration to which the gross area of a passage cross section becomes small in case two or more 
parts where gross areas differ constitute a reforming machine, the effect mentioned already can be acquired. 
[0098] Next, the configuration which holds the catalyst which promotes a steam-reforming reaction and oxidation 
reaction by the support formed with a thermally conductive, comparatively high material as other configurations which 
transmit positively to the downstream the heat produced by the oxidation reaction which advances in the upper section 
of a reforming machine is explained below as the 2nd example. Drawing 8 is explanatory drawing which expresses the 
configuration of the reforming machine 90 of the 2nd example typically. The fuel cell equipment 20 of drawing 1 and 
the fuel cell equipment of the same configuration are equipped with the reforming machine 90 of the 2nd example. As 
shown in drawin g 8 , the reforming machine 90 consists of the single reaction section 92 constituted by the honeycomb. 
Drawing which expresses typically signs that a part of surface (range surrounded with the circle as a field B in drawing 
9 (A)) of the honeycomb which showed the cross section showing a part of cross section of the honeycomb which 
constitutes this reaction section 92 to drawing 9 (A) again at drawing 9 (A) was expanded further is shown in drawing 9 
(B). 

[0099] The reforming machine 90 of this example is constituted by the metal honeycomb like the reforming machine 34 
of the 1st example. In addition, in this example, thickness formed the honeycomb using the stainless plate 94 which is 
0.05mm. The catalyst which promotes a steam-reforming reaction and oxidation reaction is contained in the surface of 
this stainless plate 94, and the catalyst bed 96 whose thickness is about 0.05mm is formed in it. At the catalyst bed 96, 
the copper content child and zinc oxide molecule which constitute a Cu-Zn catalyst are supported with the condition of 
having distributed in the thermally conductive high binder. 

[0100] Here, the preparation method of a catalyst bed 96 is explained. First, as a catalyst raw material, CuO-ZnO 
powder is produced with a well-known coprecipitation method, and thermally conductive high material is added 
[ alumina sol 5% / further ] at this to an aluminum oxide as a binder. It is carbonization silicon (SiC) and boron carbide 
(B4C) which are the alumimium nitride (A1N) which is a nitride, titanium nitride (TiN), or carbide as thermally 
conductive high material used here, Or graphite etc. can be mentioned and 5 - 30% is desirable as an addition. For 
example, in the above-mentioned thermally conductive high material, A1N shows 0.07 cal/cm/s/degree C thermal 
conductivity, SiC shows 0.1 cal/cm/s/degree C, graphite shows 0.30.1 cal/cm/s/degree C thermal conductivity, and all 
show high thermal conductivity compared with the aluminum oxide (0.02cal/cm/s/degree C) used conventionally. 
[0101] These are diluted with water, grinding mixing is carried out with a ball mill, it applies on a stainless plate 94, and 
heat-treatment and reduction processing are performed further. By such processing, the above-mentioned catalyst raw 
material serves as a Cu-Zn catalyst which consists of a copper content child and a zinc-oxide molecule, and these Cu-Zn 
catalysts are in the condition distributed and supported in the binder containing thermally conductive high material, and 
form a catalyst bed 96. 

[0102] If the reforming machine 90 constituted as mentioned above is applied to fuel cell equipment 20 and original fuel 
gas is supplied to the reforming machine 90, as mentioned already, in the upstream to which oxygen is supplied, 
oxidation reaction will be performed actively and many heat will arise. Thus, the inside of the binder containing the 
thermally conductive high material which it was used at the steam-reforming reaction which advances by the upstream, 
and also was mentioned already is promptly told to the heat produced by oxidation reaction. Thus, the specified quantity 
of the heat to which the inside of a binder is told is further told to the honeycomb base material formed with thermally 
conductive high stainless steel. The heat told to the honeycomb base material which consists of stainless steel is told to 
the downstream through this honeycomb base material. Moreover, the inside of a binder is told to the remaining heat 
which is not told to a honeycomb base material by the downstream as it is. Thus, the heat told to the downstream of the 
reforming machine 90 is used at the steam-reforming reaction which advances by the downstream. 
[0103] Therefore, according to the reforming machine 90 of this example, since the catalyst is supported in the 
thermally conductive high binder, the heat produced in the upstream for oxidation reaction is promptly told to the 
downstream, and the rapid temperature rise in the upstream can be suppressed. Drawing 10 is explanatory drawing 
which stuck with the reforming machine known conventionally using the binder which does not contain the high 
material of the above-mentioned pyroconductivity, and the reforming machine 90 of this example, and expressed the 
temperature-distribution condition of the interior about the flow direction of gas. The reforming machine 90 of this 
example can equalize the internal temperature of a reforming machine in a 250-300-degree C temperature requirement, 
without carrying out the temperature up of the upstream rapidly, since the heat produced in the oxidation reaction which 
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advances by the upstream is promptly told to the downstream unlike the conventional reforming machine. Thus, since 
temperature does not rise rapidly near [ the ] the entry section, the reforming machine 90 can prevent un-arranging 
[ which it is called generating of the catalyst de-activation resulting from a temperature rise mentioned already, or a by- 
product ]. By suppressing deterioration of a catalyst, it became possible to raise the endurance of a reforming machine 
greatly, and, as for the reforming machine 90 of this example, use of 5000 hours or more was attained to having been 
the endurance whose conventional reforming machine is about time 200 hour. 

[0104] Moreover, since the heat produced by the oxidation reaction which advanced by the upstream is promptly told to 
the downstream as described above, with the reforming vessel 90 of this example, temperature does not fall too much 
like the reforming machine conventional in the downstream region. Therefore, also in the downstream of a reforming 
machine, it is maintained at the condition that the activity of a steam-reforming reaction is high, and while also fully 
being able to use the catalyst with which the downstream is equipped, the speed of a steam-reforming reaction can be 
raised. Therefore, it becomes possible to use a reforming machine as a compact more. 

[0105] In the 2nd example of the above, since the catalyst bed 96 using the binder containing thermally conductive high 
material formed on the honeycomb which uses the stainless plate excellent in thermal conductivity as a base material, 
heat conduction from the upstream to a lower stream of a river was able to acquire what is depended on catalyst bed 96 
self, and the effect which both were performed through the stainless plate 94, and could perform heat transfer and were 
especially excellent in high effectiveness. Here, a catalyst bed 96 can be formed on a ceramic honeycomb, or a catalyst 
can be fabricated to a pellet type with a thermally conductive high binder, and the predetermined effect by the thermal 
conductivity from the upstream to the downstream improving also as a configuration with which it is filled up in a 
reforming machine can be acquired. 

[0106] Next, by lessening the amount of catalysts which the upstream in a reforming machine supports as the 3rd 
example compared with the downstream shows below the configuration which suppressed the activity of oxidation 
reaction in the upstream. Drawing 1 1 is explanatory drawing which expresses the configuration of the reforming 
machine 100 of the 3rd example typically. The fuel cell equipment 20 of drawing 1 and the fuel cell equipment of the 
same configuration are equipped with this reforming machine 100. As shown in drawing 1 1 , the reforming machine 
100 is equipped with the 1st reaction section 101 and the 2nd reaction section 102. These 1st reaction section 101 and 
the 2nd reaction section 102 are constituted by the honeycomb of the same configuration, and although the same Cu-Zn 
catalyst as the example mentioned already on this honeycomb surface is supported, the amount of the 2nd reaction 
section 102 of the catalyst supported on the honeycomb is more than the 1st reaction section 101. That is, the 2nd 
reaction section 102 is supporting the Cu-Zn catalyst with the rate of 180 g/1 to the 1st reaction section 101 supporting 
the Cu-Zn catalyst with the rate of 50 g/1 (the amount of catalysts per unit volume of a honeycomb). 
[0107] Since there are few amounts of catalysts which the 1st reaction section 101 of the upstream supports according to 
the reforming machine 100 constituted as mentioned above, advance of the oxidation reaction by the installation side of 
original fuel gas and air is suppressed. Therefore, the field where oxidation reaction does not advance rapidly by the 
upstream of a reforming machine, and oxidation reaction is performed spreads in the downstream more. Therefore, the 
rapid temperature rise in the upstream can be suppressed. 

[0108] Drawing 12 is explanatory drawing which expressed the temperature-distribution condition of the interior about 
the flow direction of gas about the reforming machine with which it is known conventionally which was equipped with 
the honeycomb with which the catalyst of the downstream and tales doses is supported also for the upstream, and the 
reforming machine 100 of this example. The reforming machine 100 of this example can equalize the internal 
temperature of a reforming machine in a 250-300-degree C temperature requirement, without carrying out the 
temperature up of the upstream rapidly, since advance of oxidation reaction is suppressed by the upstream unlike the 
conventional reforming machine. Thus, since temperature does not rise rapidly near [ the ] the entry section, the 
reforming machine 100 can prevent un-arranging [ which it is called generating of the catalyst de-activation resulting 
from a temperature rise mentioned already, or a by-product ]. By suppressing deterioration of a catalyst, it became 
possible to raise the endurance of a reforming machine greatly, and, as for the reforming machine 100 of this example, 
use of 5000 hours or more was attained to having been the endurance whose conventional reforming machine is about 
time 200 hour. 

[0109] Moreover, since the field where the oxidation reaction accompanied by pyrexia advances spreads in the 
downstream more as described above, with the reforming vessel 100 of this example, temperature does not fall too 
much like the reforming machine conventional in the downstream region. Therefore, also in the downstream of a 
reforming machine, it is maintained at the condition that the activity of a steam-reforming reaction is high, and while 
also fully being able to use the catalyst with which the downstream is equipped, the speed of a steam-reforming reaction 
can be raised. Therefore, it becomes possible to use a reforming machine as a compact more. 
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[0110] In addition, although carried out to changing the amount of catalysts to support to two steps in the reforming 
machine 100 in the 3rd example of the above, it is good also as making it change more than a three-stage, and the 
above-mentioned predetermined effect can be acquired by reducing the amount of catalyst support of the upstream. By 
considering as the configuration whose upstream reduces the amount of support of a catalyst here, and adjusting the 
number of the phases of changing the amount of support of a catalyst, it becomes possible to make the temperature 
inside a reforming machine equalize more, and the effect mentioned already can be heightened. 
[0111] Moreover, although [ the 3rd example of the above / a steam-reforming reaction and oxidation reaction ] 
promoted according to the same Cu-Zn catalyst, it is good also as promoting a steam-reforming reaction and oxidation 
reaction according to a different catalyst. In such a case, what is necessary is to lessen only the amount of support of the 
catalyst which promotes oxidation reaction by the upstream instead of changing the total amount of support of a catalyst 
by the upstream and the downstream of a reforming machine. 

[0112] Next, while suppressing the activity of the oxidation reaction by the upstream by lowering the oxygen density in 
the gas supplied to a reforming machine as the 4th example, the configuration which tells the heat which sped up the 
rate of flow of the gas to supply and was produced in the oxidation reaction in the upstream to the downstream is shown. 
Drawing 13 is explanatory drawing which expresses the configuration of the reforming machine 1 10 of the 4th example 
typically. The fuel cell equipment 20 of drawing 1 and the fuel cell equipment of the almost same configuration are 
equipped with this reforming machine 110, and it gives the same member number to a common member, and performs 
the following explanation. 

[01 13] Here, although the reforming machine was supplied in the example mentioned already after the air supply way 
39 which supplies air to a reforming machine from a blower 38 once joined the 2nd fuel-supply way 64 and original fuel 
gas had air mixed, direct continuation of the above-mentioned air supply way 39 is carried out to the reforming machine 
110 with fuel cell equipment equipped with the reforming machine 1 10 of the 4th example. Moreover, with fuel cell 
equipment equipped with the reforming machine 1 10 of this example, the oxidation exhaust gas discharged by the 
oxidation exhaust gas way 69 from a fuel cell 40 can also be supplied to the reforming machine 110 with the air 
incorporated from a blower 38. Although about 20% of oxygen contains to the usual air, since the oxygen of the 
specified quantity is consumed by electrochemical reaction [ in / in the oxidation exhaust gas discharged from a fuel 
cell / a fuel cell ], there are few amounts of oxygen to contain than air. Although the oxygen density in oxidation 
exhaust gas changes with the excess air factor (the amount of oxygen in the actually supplied air, and the amount of 
oxygen needed theoretically comparatively) in the oxidation gas supplied to a fuel cell etc., with the fuel cell equipment 
of this example, the oxygen density in oxidation exhaust gas becomes about 10%. Therefore, it becomes possible by 
mixing air and oxidation exhaust gas and making supply possible to the reforming machine 1 10, to adjust the oxygen 
density in the air supplied to the reforming machine 1 10 by about 10% - about 20% of within the limits. 
[0114] Based on drawing 13 , the configuration of the reforming machine 1 10 is explained in detail. The reforming 
machine 1 10 is equipped with the single reaction section 1 1 1 constituted by the honeycomb with which the Cu-Zn 
catalyst was supported by the surface. Moreover, the above-mentioned air supply way 39 and the oxidation exhaust gas 
way 69 join, and turn into the 2nd air supply way 1 1 5, and this 2nd air supply way 1 1 5 supplies the mixture of gas (it is 
hereafter called mixed air) of air and oxidation exhaust gas in the reforming machine 1 10 to the upstream to which 
original fuel gas is supplied from the 2nd fuel-supply way 64. The mass flow controller 1 12 is formed near the 
unification section to the 2nd air supply way 115, and accommodation of the air content supplied to the 2nd air supply 
way 115 side is attained on the air supply way 39. Moreover, similarly the mass flow controller 1 13 is formed near the 
unification section to the 2nd air supply way 115, and accommodation of the oxidation amount of exhaust gas supplied 
to the 2nd air supply way 115 side is attained on the oxidation exhaust gas way 69. These mass flow controller 1 12,1 13 
is connected to the control section 50 mentioned already, and the amount of mixing at the time of the air supplied from 
the air supply way 39 and the oxidation exhaust gas supplied from the oxidation exhaust gas way 69 being mixed is 
controlled by the control section 50. Furthermore, the oxygen density sensor 1 14 is formed in the 2nd air supply way 
115. This oxygen density sensor 1 14 is also connected to the control section 50, and the information about the oxygen 
density in mixed air can input into a control section 50. Moreover, in the reaction section 1 1 1 interior, the temperature 
sensor 1 17 is formed in the position from the edge of the upstream. This temperature sensor 1 17 is also connected to the 
control section 50, and the information about the temperature in the reaction section 1 1 1 can input into a control section 
50. 

[0115] It makes the rate of flow of the whole gas which passes through the inside of the reaction section 1 1 1 increase, 
and suppresses that temperature rises rapidly in the upper section of the reforming machine 1 1 0 while it reduces the 
oxygen density in this mixed air, in case the reforming machine 1 10 of this example supplies the mixed air containing 
the oxygen of the specified quantity to the reforming machine 110. That is, by reducing the oxygen density in the mixed 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



1/15/2004 



Page 18 of 25 

air supplied to the reforming machine 1 10, the oxygen density in the gas which passes through the inside of the reaction 
section 1 1 1 also falls, the activity of the oxidation reaction by the upstream is suppressed by it, and a rapid temperature 
rise can be prevented by it. Moreover, by reducing the oxygen density in the mixed air containing the oxygen of the 
specified quantity, the mixed air content supplied to the reaction section 1 1 1 increases, and the rate of flow of the gas 
which passes through the inside of the reaction section 1 1 1 speeds up. Before oxygen is used up by it by the oxidation 
reaction which advances by the upstream, oxygen is carried more to the downstream and the field where oxidation 
reaction advances can be extended more to the downstream. Furthermore, it can prevent telling the heat produced in the 
oxidation reaction which advances by the upstream promptly to the downstream, and the upstream of the reaction 
section carrying out a temperature up too much by speeding up the rate of flow of the gas which passes through the 
inside of the reaction section 111. 

[01 16] Drawing 14 is a flow chart showing the amount control manipulation routine of air mixing performed with fuel 
cell equipment equipped with the reforming machine 1 10 of this example. In fuel cell equipment equipped with the 
reforming machine 110, this routine will be performed for every predetermined time amount, if the reforming machine 
1 1 0 interior is judged to fully have carried out the temperature up and to have reached the steady state after starting of 
this fuel cell equipment is directed by operating the predetermined start switch which is not illustrated. 
[01 17] If this routine is performed, CPU54 will read first the amount of methanols in the original fuel gas supplied to 
the reforming machine 110 based on the amount of drives of the 2nd pump 71 formed in the methanol passage 60 (step 
S200). Next, based on this amount of methanols, the amount of oxygen which should be supplied to the reforming 
machine 1 10 is calculated, and the mass flow controller 1 12,1 13 is driven so that supply of the oxygen of an initial 
complement may be attained (step S210). That is, if the amount of methanols supplied to a reforming machine is 
determined, since the amount of oxygen required in order to balance the quantity of heat which a steam-reforming 
reaction takes, and the quantity of heat produced in oxidation reaction can be determined, the mass flow controller 
1 12,1 13 is driven so that the air containing this determined amount of oxygen may be supplied to the reforming machine 
110. Here, when the amount of oxygen which should be supplied is determined, the amount of drives which drives each 
mass flow controller in order to supply the amount of oxygen which should be supplied is beforehand determined to 
each amount of supply oxygen as an amount of criteria chives, and is memorized in the control section 50. 
[0118] Internal temperature Tl of the upstream in the reaction section 1 1 1 from a temperature sensor 1 1 7 if it begins to 
supply the mixed air which drives the mass flow controller 1 12,1 1 3 and contains the oxygen of an initial complement to 
the reforming machine 1 10 next It reads (step S220). Next, this internal temperature Tl It compares with the 
predetermined reference temperature Ta (step S230). Here, it is the predetermined reference temperature Ta. Internal 
temperature Tl of the upstream It is the value which set up beforehand as a maximum and the control section 50 was 
made to memorize, and could be 300 degrees C in this example. 

[01 19] It sets to step S230 and is the internal temperature Tl of the upstream. When smaller than the above-mentioned 
predetermined reference temperature Ta, it is the internal temperature Tl of the upstream of the reaction section 1 1 1 . It 
is judged that it is a temperature low enough and this routine is ended as it is. When the internal temperature Tl of the 
upstream is more than the above-mentioned predetermined reference temperature Ta, while reducing the amount of 
drives of the mass flow controller 1 12, the amount of drives of the mass flow controller 1 13 is increased. That is, the 
rate of oxidation exhaust gas is made to increase in the mixed air supplied to the reforming machine 1 10, without 
changing the amount of oxygen supplied to per unit time amount (step S240). In this example, the variation of the rate 
of the oxidation exhaust gas in this step S240, i.e., the variation of the oxygen density in the mixed air supplied to the 
reforming machine 110, defines the variation of a smallest unit beforehand, and it carried out to reducing an oxygen 
density for every smallest unit of this. Or internal temperature Tl It is good also as adjusting according to the amount 
exceeding reference temperature Ta. Since the oxygen density in the whole gas supplied to the reforming machine 110 
by making the rate of oxidation exhaust gas increase falls, the oxidation reaction which advances by the upstream is 
suppressed. Moreover, the mixed air content supplied to the reforming machine 110 increases by making the rate of 
oxidation exhaust gas increase, without changing the amount of oxygen supplied to per unit time amount, the rate of 
flow of the gas which passes through the inside of the reforming machine 1 10 speeds up, and the heat produced in the 
oxidation reaction which advances by the upstream comes to be more promptly carried to the downstream. Therefore, it 
is the internal temperature Tl of the upstream of the reaction section 1 1 1 by performing step S240. It can lower. 
[0120] When the rate of oxidation exhaust gas is changed in step S240 next, it returns to step S220 again, and is the 
internal temperature Tl. Reading and this internal temperature Tl Actuation of the comparison with the predetermined 
reference temperature Ta is repeated. When the internal temperature Tl becomes lower than the predetermined 
reference temperature Ta in step S230, the rate of the oxidation exhaust gas in the mixed air supplied to the reforming 
machine 110 becomes suitable, and it is the internal temperature Tl of the upstream of the reaction section 1 1 1. It is 
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judged that it became low enough and this routine is ended. 

[0121] In addition, fuel cell equipment equipped with the reforming machine 1 10 of this example equips the 2nd air 
supply way 115 with the oxygen density sensor 1 14, as mentioned already, and it amends the oxygen density in the 
mixed air supplied to the reforming machine 110 based on the detection result. That is, in step S210 or step S240 in the 
above-mentioned amount control manipulation routine of air mixing, when a mass flow controller is driven, the oxygen 
density sensor 1 14 detected the oxygen density in the mixed air supplied to the reforming machine 110, and the amount 
of drives of a mass flow controller is amended based on the result. 

[0122] Since the oxygen density in the mixed air supplied to the reforming machine 1 10 is controllable according to fuel 
cell equipment equipped with the reforming machine 1 10 of the 4th example constituted as mentioned above, it can stop 
that oxidation reaction advances to the installation side of original fuel gas and mixed air by making low the oxygen 
density in the above-mentioned mixed air. Therefore, the rapid temperature rise in the upstream can be suppressed. 
Furthermore, supplying the oxygen of the specified quantity to the reforming machine 1 10 per unit time amount, by 
lowering the oxygen density in mixed air, the flow rate of mixed air increases and the rate of flow of the gas which 
passes through the reaction section 1 1 1 interior speeds up. Therefore, it can suppress that the heat produced in the 
oxidation reaction which advances by the upstream is promptly told to the downstream, and temperature rises too much 
by the upstream. 

[0123] Moreover, since the field where oxidation reaction advances by suppressing oxidation reaction in the upstream 
spreads in the downstream more as described above, with the reforming vessel 1 10 of this example, temperature does 
not fall too much like the reforming machine conventional in the downstream region. Furthermore, since the heat 
produced in the upstream when the rate of flow of the gas which passes through the reaction section 1 1 1 interior sped up 
becomes that it is easy to be told to the downstream, a temperature fall in a downstream region is suppressed further. 
Therefore, with the reforming vessel 1 10, it is maintained at the condition that the activity of a steam-reforming reaction 
is high, also in the downstream, and while also fully being able to use the catalyst with which the downstream is 
equipped, the speed of a steam-reforming reaction can be raised. Therefore, it becomes possible to use a reforming 
machine as a compact more. 

[0124] In the 4th example of the above, it judges whether the amount of methanols in the original fuel gas supplied to 
the reforming machine 1 10 is read based on the amount of drives of the 2nd pump 71 formed in the methanol passage 
60, and oxidation reaction is advancing superfluously in the upstream based on the detection result of a temperature 
sensor 1 17. It is good also as performing such decision about the amount of methanols supplied to the reforming 
machine 110, and the advance condition of the oxidation reaction and steam-reforming reaction in the reforming 
machine 1 10, using further measurands measurands other than the above, or other than the above. For example, in order 
to judge the advance condition of the steam-reforming reaction and oxidation reaction in the reforming machine 110 
The device which can analyze the component in the gas which passes through the 3rd fuel-supply way 65 is arranged in 
the 3rd fuel-supply way 65. It is good also as measuring amounts, such as a methanol in the fiiel gas discharged from the 
reforming machine 110, hydrogen, a carbon dioxide, and oxygen, using this measurement result further, and judging the 
advance condition of the steam-reforming reaction in the reforming machine 110, and oxidation reaction. 
[0125] Although mixed air was considered as the configuration supplied only from the upstream of the reforming 
machine 1 10 in the 4th example of the above, the configuration which supplies mixed air from two or more places is 
also desirable. Such a configuration is shown below as a modification of the 4th example. Drawing 15 is explanatory 
drawing which expresses typically the configuration of reforming machine 1 10A which is the modification of the 4th 
example. Reforming machine 1 1 OA is equipped with the two reaction sections 1 1 1 A and 1 1 IB, and mixed oxygen is 
supplied to each reaction section. Here, the original fuel gas supplied to reforming machine 1 1 OA is passed in order of 
the reaction sections 1 1 1 A and 1 1 IB. Moreover, the air supply way 39 and the oxidation exhaust gas way 69 which 
supply air and oxidation exhaust gas to reforming machine 1 10A branch to the air fork roads 39A and 39B and the 
oxidation exhaust gas fork roads 69A and 69B, respectively. Air fork road 39A and oxidation exhaust gas fork road 69A 
join, turn into 2nd air supply way 1 15 A, and supply mixed air to reaction section 1 1 1 A arranged in the upstream. Air 
fork road 39B and oxidation exhaust gas fork road 69B join, turn into 2nd air supply way 1 15B, and supply mixed air to 
reaction section 1 1 IB arranged in the downstream. The amount of oxygen and oxygen density in the mixed air supplied 
to each reaction section are controlled like the 4th example based on the amount of methanols supplied to reforming 
machine 1 10A, the temperature of the upstream of each reaction section, etc. by adjusting the amount of drives of the 
mass flow controllers 1 12A, 1 12B, 1 13 A, and 1 13B. 

[0126] According to reforming machine 1 10A constituted as mentioned above, since mixed air is divided and supplied, 
the amount of oxygen in the mixed gas supplied at once can be reduced, and the effect which prevents temperature 
rising too much locally can be heightened further. Furthermore, by dividing the interior of a reforming machine into two 
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or more reaction sections, and supplying mixed air for every reaction section, it becomes possible to control the 
temperature distribution inside a reforming machine with a more sufficient precision, and the whole interior of a 
reforming machine can be kept easier to a desirable temperature requirement. 

[0127] Drawin g 16 is explanatory drawing which stuck with reforming machine 1 10A mentioned above, and expressed 
the temperature-distribution condition of the interior about the flow direction of gas as the reforming machine known 
conventionally supplies only the usual air to a reforming machine as a source of oxygen which oxidation reaction takes. 
Reforming machine 1 10A can equalize the internal temperature of a reforming machine in a 250-3 00-degree C 
temperature requirement, without carrying out the temperature up of the upstream rapidly, since advance of the 
oxidation reaction in the upstream is suppressed unlike the conventional reforming machine. As explained above, since 
temperature does not rise rapidly near [ the ] the entry section, the reforming machines 1 10 and 1 1 OA of this example 
can prevent un-arranging [ which it is called generating of the catalyst de-activation resulting from a temperature rise 
mentioned already, or a by-product ]. Therefore, it becomes possible like the example mentioned already to raise the 
endurance of a reforming machine greatly. 

[0128] Moreover, although [ the reforming machines 1 10 and 1 10A of the example mentioned already ] it has the 
reaction section constituted by the honeycomb, they are good also as a configuration which fills up the interior of a 
reforming machine with the pellet which supported the catalyst. Also in this case, the same effect by making 
controllable the oxygen density in the mixed air supplied to a reforming machine as a source of oxygen which oxidation 
reaction takes can be acquired. 

[0129] It is also possible to prevent changing the field which heat produces and temperature rising too much locally by 
enabling modification of the field where oxidation reaction advances actively, and the field where advance of oxidation 
reaction is inactive in the interior of the catalyst section, although it was made a rapid temperature rise not happen by 
the upstream in the 3rd and 4th examples of the above by suppressing the activity of the oxidation reaction which 
advances by the upstream of a reforming machine, the entry section in which original fuel gas and oxygen are 
introduced into below as such a configuration, and hydrogen ~ the outlet section by which rich fuel gas is discharged 
explains a switchable reforming machine as the 5th example. 

[0130] Drawin g 17 is explanatory drawing which expresses the configuration of the reforming machine 120 of the 5th 
example typically. The fiiel cell equipment 20 of drawing 1 and the fuel cell equipment of the same configuration are 
equipped with this reforming machine 120. As shown in drawing 1 7 , the reforming machine 120 is equipped with the 
single reaction section 121 constituted by the honeycomb which supports a Cu-Zn catalyst on the surface. This reaction 
section 121 is equipped with the temperature sensor 122 and temperature sensor 123 which measure the internal 
temperature of those both ends. These temperature sensors are connected to the control section 50 mentioned already, 
and the information about the internal temperature in the both ends of the reaction section 121 is inputted into a control 
section 50. 

[0131] Moreover, in this example, the 2nd fuel-supply way 64 has branched to the 1st supply fork road 124 and the 2nd 
supply fork road 125, and connects each fork road to each edge of the reforming machine 120. Here, it connects with the 
above-mentioned 1st supply fork road 124, and also the end of the reforming machine 120 is connected with the 1st 
discharge fork road 126. Moreover, it connects with the above-mentioned 2nd supply fork road 125, and also the other 
end of the reforming machine 120 is connected with the 2nd discharge fork road 127. These 1st discharge fork roads 
126 and 2nd discharge fork roads 127 join, turn into the 3rd fuel-supply way 65, and are connected to CO reduction 
section 36. Furthermore, solenoid valves 128,129,128A and 129A are formed in the above-mentioned 1st supply fork 
road 124, the 2nd supply fork road 125, the 1st discharge fork road 126, and the 2nd discharge fork road 127, 
respectively. These solenoid valves 128, 129, 128 A and 129A are connected to the control section 50, and the switching 
condition is controlled by the control section 50. 

[0132] With such a reforming vessel 120, the switching condition of the above-mentioned solenoid valve usually turns 
into the 1st condition that solenoid valves 128 and 128 A will be in an open condition, and solenoid valves 129 and 
129A will be in a closed state, or the 2nd condition that solenoid valves 129 and 129A will be in an open condition, and 
solenoid valves 128 and 128 A will be in a closed state. When the switching condition of a solenoid valve will be in the 
1st condition of the above, the original fuel gas supplied from the 2nd fuel-supply way 64 is passed toward right-hand 
side from the left-hand side in drawing 13 in the reaction section 121 . Moreover, when the switching condition of a 
solenoid valve will be in the 2nd condition of the above, original fuel gas is passed toward left-hand side from the right- 
hand side in drawing 13 in the reaction section 121. 

[0133] Drawing 18 is a flow chart showing the gas entry change manipulation routine performed with fuel cell 
equipment 20, in case the change of the entry section of gas which was described above in the reforming machine 120 is 
performed. In fuel cell equipment 20, this routine will be performed for every predetermined time amount, if starting of 
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fuel cell equipment 20 is directed by operating the predetermined start switch which is not illustrated. 
[0134] If this routine is performed, CPU54 will judge first whether the switching condition of a solenoid valve is in the 
1st condition from the switching condition of each solenoid valve mentioned already (step S300). Internal temperature 
Tl in the edge of the upstream to which gas is supplied when it is judged that it is in the 1st condition It reads from a 
temperature sensor 122 (step S3 10). Next, this internal temperature Tl Predetermined reference temperature TO set up 
beforehand It compares (step S320). Here, it is the predetermined reference temperature TO. The internal temperature of 
the reaction section 121 is the value made to memorize in a control section 50 beforehand as a temperature used as the 
criteria which show that a temperature up is changed into the condition of not wanting, and was set as 300 degrees C by 
this example. It sets to step S320 and is the internal temperature Tl. Reference temperature TO When having not 
reached, they are return and the internal temperature Tl to step S3 10. Reference temperature TO Reading of the above- 
mentioned internal temperature and comparative actuation are repeated until it reaches. 

[0135] It sets to step S320 and is the internal temperature Tl. Reference temperature TO While making all solenoid 
valves into a closed state if it is judged that it is above next, measurement of elapsed time t is started with the 
predetermined timer with which the control section 50 was equipped and which it does not illustrate (step S330). By 
making all valves into a closed state in step S330, it is stopped by receipts and payments of the gas in the reforming 
machine 120, and the steam-reforming reaction and oxidation reaction using the original fuel gas which remains are 
continued as it is within the reaction section 121 . Next, the predetermined conventional time tO which set up elapsed 
time t beforehand It compares (step S340). Here, it is the predetermined conventional time tO. As described above, when 
all the valves were made into a closed state, it is the value made to memorize in a control section 50 beforehand as time 
amount taken to complete the steam-reforming reaction and oxidation reaction using the original fuel gas which remains 
to the reforming machine 120 interior, and was set as lsec in this example. It sets to step S340 and elapsed time t is the 
conventional time tO. When having not reached, it is the conventional time tO. Actuation of step S340 is repeated until it 
passes. It sets to step S340 and elapsed time t is the conventional time tO. When it reaches, a driving signal is outputted 
to a predetermined solenoid valve, the switching condition of a solenoid valve is changed into the 2nd condition (step 
S3 50), and this routine is ended. 

[0136] Moreover, it is the internal temperature T2 in the edge of the upstream to which it is judged that the reforming 
machine 120 is in the 2nd condition when it is judged in step S3 00 that it is not in the 1st condition, and gas is supplied. 
It reads from a temperature sensor 123 (step S3 60). After that, the same processing even as step S320 mentioned already 
to step S370 - step S390 - step S340 is performed. That is, it is the internal temperature T2 in advance of oxidation 
reaction. If the predetermined reference value TO (this example 300 degrees C) is reached, all valves will be made into a 
closed state predetermined time (this example 1 sec), the switching condition of a solenoid valve will be changed into 
the 1st condition after that (step S400), and this routine will be ended. 

[0137] in addition, the above-mentioned gas entry change manipulation routine, although it performs for every 
predetermined time, when starting of fuel cell equipment 20 was directed by operating the predetermined start switch 
which is not a drawing example, as mentioned already What is necessary is just to make it the switching condition of 
each solenoid valve be in the 1st above-mentioned condition or the 2nd above-mentioned condition as first condition 
that starting of fuel cell equipment 20 was directed. For example, in the same condition as the time of suspending fuel 
cell equipment 20 to last time, it is good for next time also as putting fuel cell equipment 20 into operation, and at the 
time of starting of fuel cell equipment 20, you may set up so that the switching condition of each solenoid valve may be 
in the 1st condition of the above, or the 2nd condition. 

[0138] Since according to fuel cell equipment equipped with the reforming machine 120 of the 5th example constituted 
as mentioned above the supply part in the mixed air supplied to the reforming machine 120 can be changed by the 
upstream and the downstream and the flow direction of the gas in the reaction section 121 can be reversed, only one 
edge of a reforming machine does not carry out a temperature up too much with the heat produced in oxidation reaction. 
Therefore, the rapid temperature rise in the upstream can be suppressed. Here, in order to perform the change of the 
flow direction of gas based on the temperature of the edge of the reaction section 121, it becomes possible about the 
temperature of the edge of the reaction section 121 rising too much to protect more certainly. 
[0139] Moreover, since the both ends of the reaction section 121 can serve as the upstream by changing the flow 
direction of gas as described above, temperature does not fall too much by the specific downstream like the 
conventional reforming machine. Therefore, with the reforming vessel 120, it is maintained at the condition that the 
activity of a steam-reforming reaction is high, on the both sides, and while fully being able to use the catalyst with 
which the reaction section 121 whole is equipped, the speed of a steam-reforming reaction can be raised. Therefore, it 
becomes possible to use a reforming machine as a compact more. 

[0140] It is explanatory drawing which drawing 19 stuck with the reforming machine known conventionally [ with the 
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fixed flow direction of internal gas ], and the reforming machine 120 mentioned above, and expressed the temperature- 
distribution condition inside [ from an end side ] an other end side. Since it is stopped unlike the conventional reforming 
machine that oxidation reaction advances too much to a specific edge side and a both-ends side can turn into the 
upstream, the reforming machine 120 can equalize the internal temperature of a reforming machine in a 250-300-degree 
C temperature requirement. As explained above, since temperature does not rise rapidly near [ the ] the entry section, 
the reforming machine 120 of this example can prevent un-arranging [ which it is called generating of the catalyst de- 
activation resulting from a temperature rise mentioned already, or a by-product J. Therefore, it becomes possible like the 
example mentioned already to raise the endurance of a reforming machine greatly. 

[0141] In addition, although [ the reforming machine 120 of this example ] it has the reaction section constituted by the 
honeycomb, it is good also as a configuration which fills up the interior of a reforming machine with the pellet which 
supported the catalyst. Also in this case, the same effect by changing the flow direction of the gas which passes 
reforming circles can be acquired. 

[0142] Moreover, based on the temperature of the edge of the reaction section 121 although [ the reforming machine 
120 of this example ] the flow direction of gas is changed, its timing of a change is good also as being based on other 
factors. Although there is an advantage that a high effect is acquired when maintaining internal temperature within the 
limits of predetermined also when changing the amount of the original fuel gas supplied to the reforming machine 120 
when based on the edge temperature of the reaction section 121 and changing the amount of the steam-reforming 
reaction and oxidation reaction which advance in the reforming machine 120 interior For example, when fluctuation of 
the amount of original fuel gas supplied to a reforming machine is small, it is good also as changing the flow direction 
of gas for every predetermined time amount. 

[0143] Next, by agitating the catalyst particle enclosed with the interior of a reforming machine as the 6th example 
shows the configuration which prevents only the specific upstream in a reforming machine carrying out a temperature 
up too much. Drawin g 20 is explanatory drawing which expresses typically the configuration of the member connected 
with the reforming machine 130 of the 6th example, and this reforming machine 130. Since the fuel cell equipment 20 
of drawing 1 and the fuel cell equipment of the same configuration are equipped with the reforming machine 130 of this 
example, in the following explanation, it attaches the member number same about a common member, and omits 
detailed explanation. 

[0144] The reforming machine 130 is enclosed with the interior in the particle which consists of a Cu-Zn catalyst 
mentioned already. This catalyst corns the Cu-Zn catalyst produced with the well-known coprecipitation method so that 
it may become the particle size of about 500 micrometers. Or it is good also as producing the particle of the particle size 
described above by supplying and spraying a Cu-Zn catalyst on spray dryer equipment after distributing a 
predetermined solvent. Moreover, in case the particle size of a catalyst particle injects gas in the reforming machine 
which encloses this catalyst particle so that it may mention above, it is [ that what is necessary is just the magnitude in 
which it is fully agitated and deals by this gas ] desirable [ particle size ] to consider as the particle size of 100 
micrometers - several mm. Moreover, although the configuration of a catalyst particle may be what kind of thing, 
considering the effectiveness of churning mentioned later, the spherically nearer one is desirable. 
[0145] Like the example mentioned already, although air is supplied from a blower 38 while the original fuel gas which 
consists of a methanol and a steam is supplied from an evaporator 32, by this example, such original fuel gas and air are 
supplied in the reforming machine 130 through a pressure regulating valve 132 and an injection nozzle 134 by the 
reforming machine 130. With an evaporator 32, original fuel gas is discharged in the condition that a methanol and 
water have a predetermined temperature and a predetermined pressure from an evaporator 32 since a temperature up is 
carried out, evaporation and. This original fuel gas is injected in the reforming machine 130 through a pressure 
regulating valve 132 and an injection nozzle 134, after being mixed with the air supplied from the air supply way 39. By 
injecting the original fuel gas containing air, since the catalyst particle is enclosed in the reforming machine 130 as 
described above, within the reforming machine 130, it flows and a catalyst particle is agitated, as the drawing 20 
Nakaya mark shows. Although [ here / the reforming machine 130 of this example ] injection of the original fuel 
containing air is performed from seven places, if churning is fully possible in a catalyst particle within a reforming 
machine, the number of injection parts is good also as a different configuration. Moreover, the capacity of the reforming 
machine 130 interior should just be the magnitude by which the catalyst particle of the specified quantity may fully be 
agitated by the gas (original fuel gas containing oxygen) supplied by the predetermined flow rate and the predetermined 
pressure. 

[0146] In the reforming machine 130, the filter 136 formed with foaming nickel is formed in the edge which an injection 
nozzle connects, and the edge of the opposite side. Although it bars this filter 136 that the catalyst particle enclosed in 
the reforming machine 130 leaks outside since it is fully formed in the shape of [ of an eye ] a fine mesh, it does not bar 
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it that the fuel gas generated within the reforming machine 130 is supplied to CO reduction section 36 side. The fuel gas 
which passed the filter 136 is supplied to a fuel cell 40, after CO reduction section 36 is supplied and carbon monoxide 
concentration is reduced. 

[0147] Since the catalyst particle which was enclosed in the reforming machine 130 according to fuel cell equipment 
equipped with the reforming machine 130 constituted as mentioned above is always agitated by the original fuel gas 
containing air, only the specific field of a catalyst does not carry out the temperature up of it too much with the heat 
which the catalyst particle which exists in the location to which the original fuel gas containing high-concentration 
oxygen is supplied always interchanges, and produces in oxidation reaction. Here, since the gas injected in a reforming 
machine in order to agitate a catalyst particle is gas (original fuel gas containing air) for presenting the steam-reforming 
reaction and oxidation reaction which advance within a reforming machine, it can perform to coincidence actuation 
which supplies a original fuel to the reforming machine 130, and actuation which agitates a catalyst particle. Moreover, 
the electrochemical reaction in the reaction or fuel cell in a reforming machine is not influenced by injecting gas in a 
reforming machine. 

[0148] Moreover, since the heat produced in oxidation reaction is also distributed by churning of the catalyst particle in 
the reforming machine 130 in the reforming machine 130, temperature does not fall too much by the specific 
downstream like the conventional reforming machine. Therefore, with the reforming vessel 130, it is maintained at the 
condition that the activity of a steam-reforming reaction is high, in the whole catalyst particle, and the speed of a steam- 
reforming reaction can be raised. 

[0149] Drawing 21 is explanatory drawing which expressed the temperature-distribution condition inside [ from an end 
side ] an other end side about the reforming machine known conventionally [ with the fixed flow direction of internal 
gas ], and the reforming machine 130 mentioned above. Here, the gas supplied to the reforming machine 130 mixed the 
original fuel gas of the temperature of 250 degrees C, and flow rate 670 1/min, and the air of flow rate 140 1/min, and 
injected them in the reforming machine 130 from the injection nozzle 134 with five atmospheric pressures. Since unlike 
the conventional reforming machine oxidation reaction does not advance too much to a specific edge side and an 
internal catalyst particle is concerned with a reaction in the equal condition, the reforming machine 130 can equalize the 
internal temperature of a reforming machine in a 250-300-degree C temperature requirement. As explained above, since 
temperature does not rise rapidly near [ the ] the entry section, the reforming machine 130 of this example can prevent 
un-arranging [ which it is called generating of the catalyst de-activation resulting from a temperature rise mentioned 
already, or a by-product ]. Therefore, it becomes possible like the example mentioned already to raise the endurance of a 
reforming machine greatly. 

[0150] In addition, although the original fuel gas containing air was used in the 6th example of the above as gas injected 
in the reforming machine 130 for churning, it is good also as using the gas which consists of any one at least among 
methanol gas, a steam, and air. In this case, what is necessary is just to suppose that the remaining components which 
were not used for injecting in a reforming machine for churning of a catalyst are supplied maintaining the condition that 
the catalyst particle was enclosed, to the inside of a reforming machine from the position (it is desirable that it is the 
upstream near the above-mentioned injection location) of a reforming machine. 

[0151] Moreover, although the catalyst particle enclosed in the reforming machine 130 by injecting high-pressure gas in 
the reforming machine 130 is agitated in the 6th example of the above, it is good also as agitating a catalyst particle with 
means other than injection of gas. For example, it is good also as establishing the mechanical means which can agitate 
an internal catalyst particle in a reforming machine. 

[0152] Next, the configuration to which the part to which the air with which oxidation reaction is presented is supplied 
is changed with time in the catalyst section as the 7th example is shown. Drawing 22 is explanatory drawing showing 
the configuration of the reforming machine 140 of the 7th example typically. The fuel cell equipment 20 of drawing 1 
and the fuel cell equipment of the same configuration are equipped with this reforming machine 140. As shown in 
drawin g^! , the reforming machine 140 equips the surface with the single reaction section 141 constituted by the 
honeycomb which supports a Cu-Zn catalyst, and is formed in it in the shape of a cylindrical shape. Moreover, the 
reforming machine 140 is pivotable by the predetermined motor which is not illustrated. Here, although the reforming 
machine 140 discharges the generated fuel gas to the 3rd fuel-supply way 65 like the example mentioned already while 
original fuel gas is supplied from the 2nd fuel-supply way 64, it has connected these 2nd fuel-supply way 64 and the 3rd 
fuel-supply way 65 to the abbreviation core of the cross section which carried out the approximate circle form of the 
reforming machine 140. By driving the above-mentioned motor, the reforming machine 140 rotates at the rate of per 
second 1 rotation centering on the core of the above-mentioned cross section. 

[0153] Moreover, although air is supplied to it from the air supply way 39 while original fuel gas is supplied to the 
reforming machine 140 from the 2nd fuel-supply way 64, in this example, the edge by the side of connection with the 
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reforming machine 140 in this air supply way 39 is formed in the 2nd fuel-supply way 64. The edge of the air supply 
way 39 formed in the 2nd fuel-supply way 64 curves in the space established in the upstream of the reaction section 141 
in the reforming machine 140, and is carrying out the opening as a diffuser 142 after that. This diffuser 142 meets the 
edge of the upstream of the reaction section 141, is carrying out the opening, and made that location that carries out a 
opening near middle with the circumference section of an edge cross section as well as the central point of the edge 
cross section of the reaction section 141 by this example. Air can be supplied to the eel of an abbreviation moiety 
focusing on the eel which is all over a diffiiser 142 among each eel of the honeycomb which constitutes the reaction 
section 141 by blowing off the air supplied from the air supply way 39 from this diffuser 142. 
[0154] Therefore, if the reforming machine 140 of this example is used, in the eel which receives supply of air from a 
diffuser 142, both a steam-reforming reaction and oxidation reaction will advance, and only a steam-reforming reaction 
will advance in the eel which does not receive supply of air. It rotates, as the reforming machine 140 was mentioned 
already at this time, and in order not to concern the location of a diffuser 142 with the condition of rotation of the 
reforming machine 140 and not to change, the eel which receives supply of air changes with time. 
[0155] Since the eel which advances oxidation reaction in response to supply of air changes with time according to the 
reforming machine 140 of the 7th example constituted as mentioned above, in the upper section of a specific eel, 
temperature does not rise too much. Oxidation reaction advances in response to supply of air, in the eel in which the 
upstream cut only the temperature up, it will be in the condition of not receiving supply of air immediately, and 
oxidation reaction stops, and since the produced heat is consumed at a steam-reforming reaction, temperature does not 
rise any more. Moreover, in the eel in which heat was consumed by the steam reaction, without receiving supply of air, 
since air is supplied immediately and heat arises by oxidation reaction, temperature does not fall too much. 
[0156] In addition, in the reforming machine 140, since the ratio of the amount of methanols and air content which are 
supplied becomes settled from the example mentioned already, the quantity of heat which the steam-reforming reaction 
which advances within a reforming machine takes similarly, and the quantity of heat produced in oxidation reaction, it is 
fixed. Here, with the reforming vessel 140 of this example, the eel which receives supply of air is always the 
abbreviation one half of the whole eel which constitutes a honeycomb. Therefore, in case each eel receives supply of air, 
the oxidation reaction which produces the heat more than the heat which takes the methanol which a superfluous 
quantity of oxygen will be supplied and was supplied rather than usual to carry out steam reforming occurs to the 
amount of methanols. However, as mentioned above, since supply of air is suspended immediately, as for these eels, 
temperature does not rise too much by the upstream to which air was supplied. Moreover, since air and original fuel gas 
are supplied in the condition with superfluous oxygen, the field where oxidation reaction occurs spreads even in the 
downstream more from the case where the oxygen of the usual concentration is supplied. Therefore, temperature does 
not fall too much by the downstream like the conventional reforming machine. Thus, with the reforming vessel 140, 
while maintaining the whole reaction section at a predetermined temperature requirement and maintaining the activity of 
a steam-reforming reaction at a high condition, the speed of a steam-reforming reaction can be raised. 
[0157] Drawing 23 is explanatory drawing which took lessons from the whole eel which constitutes a honeycomb with 
the reforming machine known conventionally always supplies the oxygen of a predetermined rate, and the reforming 
machine 140 mentioned above, and expressed the temperature-distribution condition inside [ from the upstream ] the 
downstream with it. Measurement of this temperature-distribution condition was performed in the gas supplied to the 
reforming machine 140 in the conditions containing the air from which the ratio of LHS V(methanol volume / catalyst 
volume processed in 1 hour) =3, and an oxygen/methanol becomes 11%, and the water with which the ratio of 
water/methanol is set to 2. Unlike the conventional reforming machine, temperature does not rise too much by the 
upstream and the reforming machine 140 can equalize the internal temperature of a reforming machine in a 250-300- 
degree C temperature requirement. Therefore, the reforming machine 140 of this example can prevent un-arranging 
[ which it is called generating of the catalyst de-activation resulting from a temperature rise mentioned already or a by- 
product ], and it becomes possible like the example mentioned already to raise the endurance of a reforming machine of 
it greatly. In addition, when fuel gas was generated using the reforming machine 140 in the above-mentioned 
conditions, 2 = 23% of COs, and H20 =17.5%, 2 = 9% of N and the fuel gas used as CO=0.5% were obtained, and 
operating good was confirmed H2 =50%. 

[0158] Although the reforming machine 140 of the 7th example explained above was considered as the configuration 
which the diffuser 142 with which air is supplied is fixed and the reforming machine 140 rotates, a diffuser can rotate 
and it can also be considered as the configuration to which the reforming machine was fixed. Such a reforming machine 
of a configuration is shown below as a modification of the 7th example. Drawing 24 is explanatory drawing which 
expresses typically the configuration of reforming machine 140A which is the modification of the 7th example. 
Reforming machine 140A is equipped with the almost same configuration as the reforming machine 140, and attaches 
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and explains Sign A to the same number at a corresponding member. Reforming machine 140A does not rotate in this 
reforming machine 140 A. Moreover, the predetermined rolling mechanism 144 is formed in the bend which was 
prepared in the edge side which results in diffuser 142A in the air supply way 39 and which was mentioned already. By 
this rolling mechanism 144, the edge of the air supply way 39 equipped with diffuser 142 A is rotated, and the field to 
which air is supplied from diffuser 142 A changes with time in the upstream edge side of reaction section 141 A. 
[0159] Thus, also when using constituted reforming machine 140 A, the same effect as the reforming machine 140 of the 
7th example can be done so. In addition, the rolling mechanism 144 established near the edge of the air supply way 39 is 
considered as the configuration supported for the edge member 143 equipped with diffuser 142 A, and the base of the air 
supply way 39, enabling free rotation, and the above-mentioned edge member 143 is good also as rotating according to 
the reaction force to which air blows off from diffuser 142 A, and it is good also as generating turning effort using the 
predetermined power supplied from the outside. 

[0160] In addition, what is necessary is to prepare two or more air supply openings in the upper section of a reforming 
machine, to be able to be good also as a configuration which changes with time air supply opening with which air is 
actually supplied, and just to be able to change with time the part to which air is supplied in the reaction section, 
although carried out to rotating either the diffuser of air or the reforming machines in the above-mentioned example. 
Moreover, although [ the above-mentioned reforming machine 140 and reforming machine 140A ] it has the reaction 
section constituted by the honeycomb, each reaction section may be constituted by being filled up with the pellet which 
supports a catalyst. Also in this case, the same effect as an example can be acquired by changing with time the part to 
which air is supplied in the reaction section. 
[0161] 
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* NOTICES * 

Japan Patent Office is not r sponsibl for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the fuel reformer which generates hydeogen- 

rich gas from a hydrocarbon and a steam in detail about a fuel reformer. 

[0002] 

[Description of the Prior Art] The fuel reformer which generates hydeogen-rich gas from a hydrocarbon and a steam is 
known as equipment for supplying fuel gas to a fuel cell. A fuel cell is equipment which changes into direct electrical 
energy the chemical energy which a fuel has, without going via mechanical energy or heat energy, and can realize high 
energy efficiency. The fuel gas containing hydrogen is supplied to such a fuel cell at a cathode side, and the oxidation 
gas containing oxygen is supplied to it at an anode plate side, and it acquires electromotive force according to the 
electrochemical reaction which occurs on two poles. The formula showing the electrochemical reaction which occurs in 
below with a fuel cell is shown. (1) A formula expresses the reaction by the side of cathode, and the reaction by the side 
of an anode plate of (2) types, and the reaction shown in (3) types advances in the whole fuel cell. 
[0003] 

H2 -> 2H++2e- --(1) 

(1/2) 02+2H++2e- -> H20 - (2) 

H2+(l/2) 02 -> H20 -- (3) 

[0004] It is possible to use the oxidation gas containing a carbon dioxide and fuel gas from the property of the 
electrolyte among various fuel cells with a polymer electrolyte fuel cell, a phosphoric acid fuel cell, and a melting 
carbonate electrolyte mold fuel cell. Then, with these fuel cells, the hydeogen-rich gas which carried out steam 
reforming of the hydrocarbons, such as a methanol and natural gas, and generated them is usually used as fuel gas, using 
air as oxidation gas. Therefore, the above-mentioned fuel reformer is prepared in the fuel cell system equipped with 
such a fuel cell, a steam-reforming reaction is performed in this fuel reformer, and fuel gas is generated. Below, the 
reforming reaction which advances inside a fuel reformer is explained. Here, the case where a methanol is used as a 
hydrocarbon with which a reforming reaction is presented is explained. The formula showing the reaction which carries 
out steam reforming of the methanol to below is shown. 
[0005] 

CH30H+H20 -> C02+3H2-49.5 (kJ/mol) - (4) 

[0006] As shown in the above-mentioned (4) formula, since a steam-reforming reaction is endothermic reaction, in 
order to advance a reforming reaction, it needs to supply heat energy. The method of forming a burner, a heater, etc. in a 
fuel reformer and performing heat tracing as a method of supplying the heat energy which a reforming reaction takes, 
the method of advancing a steam-reforming reaction using the heat which is made to perform the oxidation reaction 
which is exothermic reaction in addition to a steam-reforming reaction, and is produced in oxidation reaction in the 
interior of a fuel reformer, etc. are learned. Among these methods, how to advance oxidation reaction with a steam- 
reforming reaction inside a fuel reformer is explained. 
[0007] 

CH30H+(l/2) 02 -> C02+2H2+189.5 (kJ/mol) - (5) 

[0008] The above-mentioned (5) formula expresses an example (partial oxidation reaction) of oxidation reaction of a 
methanol. Oxygen is supplied to the fuel reformer which performs a steam-reforming reaction, and if a methanol is 
made to oxidize with the steam-reforming reaction expressed to (4) types, the heat energy produced in oxidation 
reaction can be used in a steam-reforming reaction. If the amount of oxygen supplied to a fuel reformer is adjusted here, 
the quantity of heat which a steam-reforming reaction takes, and the quantity of heat produced in oxidation reaction can 
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be balanced, and it will also become possible to provide meals with the quantity of heat which produces theoretically all 
the quantity of heat that a steam-reforming reaction takes in oxidation reaction. The method of providing with the 
quantity of heat which produces the quantity of heat which such a steam-reforming reaction takes in oxidation reaction 
can reduce the amount of energy lost by thermolysis compared with the method of performing heat tracing mentioned 
already, and can realize higher energy efficiency. Furthermore, compared with the method of performing heat tracing, 
the configuration of a fuel reformer can be simplified and the whole system can be miniaturized. 
[0009] 

[Problem(s) to be Solved by the Invention] However, the above-mentioned method of using the heat energy which 
supplied oxygen with the methanol and the steam to the fuel reformer, and was produced by oxidation reaction at a 
steam-reforming reaction had the problem that the distribution condition of temperature will become an ununiformity, in 
the interior of a fuel reformer. Drawing 38 is explanatory drawing showing the situation of the temperature distribution 
in the interior of a fuel reformer when supplying oxygen to a fuel reformer with a methanol and a steam, and oxidizing 
with a steam-reforming reaction. If oxygen is introduced with a methanol and a steam to a fuel reformer, since the 
reaction rate of oxidation reaction is quicker than a steam-reforming reaction, as the quantity of heat produced in 
oxidation reaction exceeds the quantity of heat which a steam reaction takes and it is shown in drawing 38 , by the 
upstream (side which introduces the gas containing a methanol, a steam, and oxygen) in a fuel reformer, internal 
temperature will rise rapidly and the peak of temperature distribution will be formed. Moreover, in order only for a 
steam-reforming reaction to advance after oxygen is consumed by oxidation reaction, as for after the peak of the above- 
mentioned temperature distribution, the internal temperature of a fuel reformer continues descent toward the 
downstream (side by which hydeogen-rich gas is discharged). 

[0010] When temperature distribution form a peak inside a fuel reformer and temperature rises too much, a catalyst 
deteriorates or problems, like a by-product arises are produced. First, deterioration of a catalyst is explained. For 
example, in using a Cu-Zn catalyst as a catalyst which promotes the steam-reforming reaction and oxidation reaction of 
a methanol, when it uses this Cu-Zn catalyst under the elevated temperature exceeding 300 degrees C, the endurance of 
a catalyst falls and there is a possibility of causing and carrying out sintering. Sintering means the phenomenon which 
the catalyst supported by the carrier surface condenses here. Although the Cu-Zn catalyst is usually carrying out the 
configuration to which copper particles are scattered on the surface of a zinc particle, if sintering is caused, a copper 
particle will condense and a particle will grow large. If such a phenomenon arises, since the activity area of a catalyst 
decreases with the fall of the surface area of a copper particle, the engine performance of a fuel reformer will fall. 
[001 1] Moreover, reactions other than the normal reaction for which generating of the by-product which is another 
problem by whenever [ catalyst temperature ] going up too much mentioned already when a reforming reaction 
advanced under a predetermined elevated temperature occur, and it says that methane arises, or the nitrogen gas in the 
supplied pressurization air reacts, and nitrogen oxides arise. In the range of the reforming reaction temperature in a fuel 
reformer, it is not decomposed and these by-products will be supplied to a fuel cell as fuel gas as they are. Especially the 
thing that the amounts of generation, such as methane, increase leads to the fall of the hydrogen partial pressure in fUel 
gas and is not desirable. 

[0012] On the other hand, if internal temperature falls in the downstream of a fuel reformer, the problem that the activity 
of a steam-reforming reaction falls with the fall of temperature will be produced. When the activity of a steam- 
reforming reaction falls, there is gas which has not completed a reforming reaction, i.e., a possibility that a methanol 
may remain and gas with inadequate hydrogen concentration may be generated. Or even if internal temperature falls by 
the downstream, it is necessary to have a fuel reformer big enough so that a reforming reaction may be completed. 
[0013] The fuel reformer of this invention solved such a problem, was made for the purpose of equalizing the internal 
temperature of a fuel reformer in a predetermined temperature requirement, and took the next configuration. 
[0014] 

[The means for solving a technical problem, and its operation and effect] The steam-reforming reaction which the 1st 
fuel reformer of this invention is a reaction accompanied by an endothermic, and generates hydrogen from a 
hydrocarbon and a steam, The oxidation reaction which is a reaction accompanied by pyrexia and oxidizes said 
hydrocarbon is gone on. The catalyst section which is the fuel reformer which uses the heat produced in said oxidation 
reaction in case said steam-reforming reaction is gone on, and is equipped with the catalyst which promotes said steam- 
reforming reaction and said oxidation reaction, A original fuel gas supply means to supply the original fuel gas 
containing said hydrocarbon, steam, and oxygen to said catalyst section, In a fuel gas discharge means to discharge rich 
fuel gas from said catalyst section, and said catalyst section the hydrogen produced as a result of said steam-reforming 
reaction which advances in said catalyst section, and said oxidation reaction — Let it be a summary to have the gas flow 
rate accommodation means which makes quick the rate of flow of said Hara fuel gas in the portion of the side into 
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which said Hara fuel gas is introduced so that the heat produced in said oxidation reaction which occurs in the portion of 
the side to which said Hara fuel gas is supplied may fully be carried to the downstream. 

[0015] If the original fuel gas containing a hydrocarbon, a steam, and oxygen is supplied to the catalyst section equipped 
with the catalyst which promotes a steam-reforming reaction and oxidation reaction, in this catalyst section, the 1st fuel 
reformer of this invention constituted as mentioned above will be a reaction accompanied by an endothermic, and will 
advance the steam-reforming reaction which generates hydrogen from a hydrocarbon and a steam, and the oxidation 
reaction which is a reaction accompanied by pyrexia and oxidizes said hydrocarbon, the heat produced in said oxidation 
reaction at this time « using - said steam-reforming reaction — going on - hydrogen ~ rich foel gas is generated and it 
is discharged from said catalyst section. Here, in the catalyst section, the rate of flow of said Hara fuel gas in the portion 
of the side into which said Hara fuel gas is introduced is adjusted so that the heat produced in said oxidation reaction 
which occurs in the portion of the side to which said Hara foel gas is supplied may folly be carried to the downstream. 
[0016] Since the heat produced by the oxidation reaction which occurs in the portion of the side into which said Hara 
fuel gas is introduced is folly carried to the downstream according to such a foel reformer, in the portion of the side into 
which said Hara foel gas is introduced, temperature does not rise too much. Therefore, un-arranging [ which it is called 
generating of the catalyst de-activation by temperature rising too much or a by-product ] cannot arise, and the endurance 
of a reforming machine can be raised greatly. Furthermore, by folly carrying the heat produced in oxidation reaction to 
the downstream, in the downstream, activity of a steam-reforming reaction can be made high enough, and it becomes 
possible to miniaturize a foel reformer. 

[0017] After the hydrocarbon, the steam, and oxygen which constitute original foel gas mix all beforehand, it is not 
necessary to supply them here, and a part of at least one component or original foel gas is good also as supplying 
separately. Even if it does not mix beforehand, the effect described above when these components that constitute 
original foel gas were supplied from the upstream of the flow direction of the gas in the catalyst section can be acquired. 
Moreover, the catalyst which promotes a steam-reforming reaction, and the catalyst which promotes oxidation reaction 
may be the same, and you may differ. That is, a steam-reforming reaction and oxidation reaction are good also as both 
reactions being promoted by the single catalyst, and it is good also as each reaction being promoted by different catalyst. 
When using a different catalyst, it is desirable to folly mix both within a reforming machine. 
[0018] In the 1st foel reformer of above-mentioned this invention, said gas flow rate accommodation means is better 
than the side by which said foel gas is discharged at the side to which said Hara foel gas in said catalyst section is 
supplied also as coming it small to carry out the gross area of the cross section of the passage where said Hara foel gas 
flows. By considering as such a configuration, the rate of flow of said Hara foel gas in that of the side to which said 
Hara foel gas is supplied can be made quicker than the side by which said foel gas is discharged, and the above- 
mentioned effect can be acquired. 

[0019] The steam-reforming reaction which the 2nd foel reformer of this invention is a reaction accompanied by an 
endothermic, and generates hydrogen from a hydrocarbon and a steam, The oxidation reaction which is a reaction 
accompanied by pyrexia and oxidizes said hydrocarbon is gone on. The catalyst section which is the foel reformer 
which uses the heat produced in said oxidation reaction in case said steam-reforming reaction is gone on, and is 
equipped with the catalyst which promotes said steam-reforming reaction and said oxidation reaction, A original foel 
gas supply means to supply the original foel gas containing said hydrocarbon, steam, and oxygen to said catalyst 
section, the hydrogen produced as a result of said steam-reforming reaction which advances in said catalyst section, and 
said oxidation reaction — rich foel gas Having a foel gas discharge means to discharge from said catalyst section, said 
catalyst in said catalyst section makes it a summary to be held at the catalyst support formed with a thermally 
conductive, comparatively high material. 

[0020] The 2nd foel reformer of this invention constituted as mentioned above If the original foel gas containing a 
hydrocarbon, a steam, and oxygen is supplied to the catalyst section equipped with the catalyst which promotes a steam- 
reforming reaction and oxidation reaction, it will set in this catalyst section, the hydrogen which advanced and generated 
the steam-reforming reaction which is a reaction accompanied by an endothermic and generates hydrogen from a 
hydrocarbon and a steam, and the oxidation reaction which is a reaction accompanied by pyrexia and oxidizes said 
hydrocarbon - rich foel gas is discharged. Here, since said catalyst is supported by the catalyst support formed with a 
thermally conductive, comparatively high material, the heat produced in said oxidation reaction is promptly told to a 
periphery by catalyst support, and is used for said steam-reforming reaction. 

[0021] Since the heat produced in oxidation reaction is spread promptly according to such a foel reformer, it is the side 
to which said Hara foel gas is supplied, and temperature does not rise too much to the side to which said oxidation 
reaction advances actively. Therefore, un-arranging [ which it is called generating of the catalyst de-activation by 
temperature rising too much or a by-product ] cannot arise, and the endurance of a reforming machine can be raised 
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greatly. Furthermore, by spreading the heat produced in oxidation reaction and being told to the downstream, in the 
downstream, activity of a steam-reforming reaction can be made high enough, and it becomes possible to miniaturize a 
fuel reformer. 

[0022] The steam-reforming reaction which the 3rd fuel reformer of this invention is a reaction accompanied by an 
endothermic, and generates hydrogen from a hydrocarbon and a steam, The oxidation reaction which is a reaction 
accompanied by pyrexia and oxidizes said hydrocarbon is gone on. The catalyst section which is the fuel reformer 
which uses the heat produced in said oxidation reaction in case said steam-reforming reaction is gone on, and is 
equipped with the catalyst which promotes said steam-reforming reaction, and the catalyst which promotes said 
oxidation reaction, A original fuel gas supply means to supply the original fuel gas containing said hydrocarbon and 
steam to said catalyst section, An oxidation gas supply means to supply the oxidation gas containing oxygen to said 
catalyst section, In the side into which a fuel gas discharge means to discharge rich fuel gas from said catalyst section, 
and said oxidation gas in said catalyst section are introduced the hydrogen produced as a result of said steam-reforming 
reaction which advances in said catalyst section, and said oxidation reaction ~ Let it be a summary to have an oxidation 
reaction control means to control advance of said oxidation reaction. 

[0023] If the original fuel gas containing a hydrocarbon and a steam and the oxidation gas containing oxygen supply to 
the catalyst section equipped with the catalyst which promotes a steam-reforming reaction and oxidation reaction, the 
3rd fuel reformer of this invention constituted as mentioned above is a reaction accompanied by an endothermic, and 
will advance the steam-reforming reaction which generates hydrogen from a hydrocarbon and a steam, and the oxidation 
reaction which is a reaction accompanied by pyrexia and oxidizes said hydrocarbon in this catalyst section, the heat 
produced in said oxidation reaction at this time - using ~ said steam-reforming reaction - going on - hydrogen - rich 
fuel gas is generated and it is discharged from said catalyst section. Here, in the catalyst section, advance of said 
oxidation reaction is controlled at the side into which said oxidation gas is introduced. 

[0024] Since advance of said oxidation reaction is controlled at the side into which said oxidation gas is introduced 
according to such a fuel reformer, temperature does not rise too much to the side into which said this oxidation gas is 
introduced. Therefore, un-arranging [ which it is called generating of the catalyst de-activation by temperature rising too 
much or a by-product ] cannot arise, and the endurance of a reforming machine can be raised greatly. Furthermore, by 
controlling advance of oxidation reaction by the side into which said oxidation gas is introduced, the field where 
oxidation reaction advances raises the temperature of the downstream by breadth and this to the downstream more, and 
can make activity of a steam-reforming reaction high enough. Therefore, it becomes possible to miniaturize a fuel 
reformer. 

[0025] In the 3rd fuel reformer of above-mentioned this invention, said oxidation reaction control means is good in said 
catalyst section also as forming and becoming so that the amount of the catalyst for which the side into which said 
oxidation gas is introduced promotes said oxidation reaction rather than the side by which said fuel gas is discharged 
may serve as smallness. 

[0026] Moreover, in the 3rd fuel reformer of this invention, the catalyst which promotes said steam-reforming reaction, 
and the catalyst which promotes said oxidation reaction are the same catalysts, and said oxidation reaction control 
means is good also as forming and consisting of a side by which said fuel gas is discharged for the direction of the side 
into which said oxidation gas is introduced so that the amount of said catalyst may serve as smallness. 
[0027] The steam-reforming reaction which the 4th fuel reformer of this invention is a reaction accompanied by an 
endothermic, and generates hydrogen from a hydrocarbon and a steam, The oxidation reaction which is a reaction 
accompanied by pyrexia and oxidizes said hydrocarbon is gone on. The catalyst section which is the fuel reformer 
which uses the heat produced in said oxidation reaction in case said steam-reforming reaction is gone on, and is 
equipped with the catalyst which promotes said steam-reforming reaction, and the catalyst which promotes said 
oxidation reaction, A original fuel gas supply means to supply the original fuel gas containing said hydrocarbon and 
steam to said catalyst section, An oxidation gas supply means to supply the oxidation gas containing oxygen to said 
catalyst section, the hydrogen produced as a result of said steam-reforming reaction which advances in said catalyst 
section, and said oxidation reaction - rich fuel gas with a fuel gas discharge means to discharge from said catalyst 
section It has a reaction condition detection means to detect the advance condition of the reaction which advances in 
said catalyst department. Said oxidation gas supply means Let it be a summary to have further an oxygen density 
accommodation means to control the oxygen density in said oxidation gas supplied to said catalyst section, based on the 
advance condition of said reaction which said reaction condition detection means detected, maintaining the amount of 
oxygen per [ which is supplied to said catalyst section ] unit time amount in a desired amount. 

[0028] If the original fuel gas containing a hydrocarbon and a steam and the oxidation gas containing oxygen supply to 
the catalyst section equipped with the catalyst which promotes a steam-reforming reaction and oxidation reaction, the 
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4th fuel reformer of this invention constituted as mentioned above is a reaction accompanied by an endothermic, and 
will advance the steam-reforming reaction which generates hydrogen from a hydrocarbon and a steam, and the oxidation 
reaction which is a reaction accompanied by pyrexia and oxidizes said hydrocarbon in this catalyst section, the heat 
produced in said oxidation reaction at this time ~ using — said steam-reforming reaction -- going on hydrogen — rich 
fuel gas is generated and it is discharged from said catalyst section. Here, the advance condition of the reaction which 
advances in said catalyst department is detected, and based on the advance condition of said this detected reaction, the 
oxygen density in said oxidation gas supplied to said catalyst section is controlled, maintaining the amount of oxygen 
per [ which is supplied to said catalyst section ] unit time amount in a desired amount. 

[0029] According to such a fuel reformer, since the oxygen density in said oxidation gas is controlled, the reaction rate 
of the oxidation reaction which advances to the side into which oxidation gas is introduced can be controlled, and it can 
prevent that temperature rises too much to the side into which said this oxidation gas is introduced. Therefore, un- 
arranging [ which it is called generating of the catalyst de-activation by temperature rising too much or a by-product ] 
cannot arise, and the endurance of a reforming machine can be raised greatly. Furthermore, by controlling the oxygen 
density in oxidation gas and controlling the reaction rate of oxidation reaction, the field where oxidation reaction 
advances can be extended more to the downstream, by this, the temperature of the downstream is raised and activity of a 
steam-reforming reaction can be made high enough. Therefore, it becomes possible to miniaturize a fuel reformer. 
[0030] In the 4th fuel reformer of above-mentioned this invention, said catalyst section consists of two or more reaction 
sections equipped with said catalyst, and said oxidation gas supply means is good also as supplying said oxidation gas to 
each of two or more of said reaction sections. The effect which equalizes the temperature inside the catalyst section can 
be further heightened by making into plurality such a configuration, then the part to which oxidation gas is supplied. 
[003 1 ] The steam-reforming reaction which die 5th fuel reformer of this invention is a reaction accompanied by an 
endothermic, and generates hydrogen from a hydrocarbon and a steam, The oxidation reaction which is a reaction 
accompanied by pyrexia and oxidizes said hydrocarbon is gone on. The catalyst section which is the fuel reformer 
which uses the heat produced in said oxidation reaction in case said steam-reforming reaction is gone on, and is 
equipped with the catalyst which promotes said steam-reforming reaction and said oxidation reaction, A original fuel 
gas supply means to supply the original fuel gas containing said hydrocarbon, steam, and oxygen to said catalyst 
section, In a fuel gas discharge means to discharge rich fuel gas from said catalyst section, and said catalyst section the 
hydrogen produced as a result of said steam-reforming reaction which advances in said catalyst section, and said 
oxidation reaction - The part introduced in said Hara fuel gas from said Hara fuel gas supply means and the part which 
discharges said fuel gas with said fuel gas discharge means are replaced, and let it be a summary to have a direction 
modification means of gas supply to reverse the flow of the gas in said catalyst section. 

[0032] If the original fuel gas containing a hydrocarbon, a steam, and oxygen is supplied to the catalyst section equipped 
with the catalyst which promotes a steam-reforming reaction and oxidation reaction, in this catalyst section, the 5th fuel 
reformer of this invention constituted as mentioned above will be a reaction accompanied by an endothermic, and will 
advance the steam-reforming reaction which generates hydrogen from a hydrocarbon and a steam, and the oxidation 
reaction which is a reaction accompanied by pyrexia and oxidizes said hydrocarbon, the heat produced in said oxidation 
reaction at this time - using - said steam-reforming reaction - going on - hydrogen ~ rich fiiel gas is generated and it 
is discharged from said catalyst section. In case such a reaction advances, in said catalyst section, the exchange with the 
part introduced in said Hara fuel gas and the part which discharges said fuel gas is performed. 
[0033] Since the exchange with the part introduced in said Hara fuel gas and the part which discharges said fuel gas is 
performed in said catalyst section according to such a fuel reformer, in the specific field to which original fuel gas is 
introduced, temperature does not rise too much. Therefore, un-arranging [ which it is called generating of the catalyst 
de-activation by temperature rising too much or a by-product ] cannot arise, and the endurance of a reforming machine 
can be raised greatly. Furthermore, temperature cannot fall in the specific downstream and activity of a steam-reforming 
reaction can be made high enough in the whole catalyst section. Therefore, it becomes possible to miniaturize a fuel 
reformer. 

[0034] In the 5th fuel reformer of above-mentioned this invention, it sets in said catalyst section. It has further an edge 
temperature detection means to detect the temperature of the near predetermined location to which said Hara fuel gas is 
supplied from said Hara fuel gas supply means. Said direction modification means of gas supply It is good also as 
replacing the part introduced in said Hara fuel gas from said Hara fuel gas supply means, and the part which discharges 
said fuel gas with said fuel gas discharge means based on the detection result of said edge temperature detection means. 
By considering as such a configuration, it can prevent certainly that temperature rises too much to the side to which 
original fuel gas is supplied. 

[0035] The steam-reforming reaction which the 6th fuel reformer of this invention is a reaction accompanied by an 
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endothermic, and generates hydrogen from a hydrocarbon and a steam, The oxidation reaction which is a reaction 
accompanied by pyrexia and oxidizes said hydrocarbon is gone on. The catalyst section which is the fuel reformer 
which uses the heat produced in said oxidation reaction in case said steam-reforming reaction is gone on, and comes to 
enclose with the interior a particle equipped with the catalyst which promotes said steam-reforming reaction and said 
oxidation reaction, A original fuel gas supply means to supply the original fuel gas containing said hydrocarbon, steam, 
and oxygen to said catalyst section, the hydrogen produced as a result of said steam-reforming reaction which advances 
in said catalyst section, and said oxidation reaction — let it be a summary to have a fuel gas discharge means to 
discharge rich fuel gas from said catalyst section, and a catalyst churning means to agitate a particle equipped with said 
catalyst in said catalyst department. 

[0036] The 6th fuel reformer of this invention constituted as mentioned above supplies the original fuel gas containing a 
hydrocarbon, a steam, and oxygen to the catalyst section which comes to fill [ the interior ] up a particle equipped with 
the catalyst which promotes a steam-reforming reaction and oxidation reaction. Agitating a particle equipped with said 
catalyst in said catalyst section in that case, it is a reaction accompanied by an endothermic and the steam-reforming 
reaction which generates hydrogen from a hydrocarbon and a steam, and the oxidation reaction which is a reaction 
accompanied by pyrexia and oxidizes said hydrocarbon are gone on. the heat produced in said oxidation reaction at this 
time - using - said steam-reforming reaction ~ going on - hydrogen ~ rich fuel gas is generated and it is discharged 
from said catalyst section. 

[0037] In order to agitate a particle equipped with said catalyst in said catalyst section according to such a fuel reformer, 
the catalyst with which this particle is equipped is concerned with the sequential aforementioned oxidation reaction, and 
temperature does not rise too much in the specific field to which original fuel gas is introduced. Therefore, un-arranging 
[ which it is called generating of the catalyst de-activation by temperature rising too much or a by-product ] cannot arise, 
and the endurance of a reforming machine can be raised greatly. Furthermore, temperature cannot fall in the specific 
downstream and activity of a steam-reforming reaction can be made high enough in the whole catalyst section. 
Therefore, it becomes possible to miniaturize a fuel reformer. 

[0038] In the 6th fuel reformer of above-mentioned this invention, said catalyst churning means is good also as agitating 
the particle which said Hara fuel gas supply means is equipped with, and sprays the gas containing at least one of said 
hydrocarbons, steams, and oxygen on said catalyst circles, and is equipped with said catalyst in said catalyst department. 
Churning can be operated to coincidence by spraying the gas which constitutes said Hara fuel to such a configuration, 
then said catalyst section. 

[0039] The steam-reforming reaction which the 7th fuel reformer of this invention is a reaction accompanied by an 
endothermic, and generates hydrogen from a hydrocarbon and a steam, The oxidation reaction which is a reaction 
accompanied by pyrexia and oxidizes said hydrocarbon is gone on. The catalyst section which is the fuel reformer 
which uses the heat produced in said oxidation reaction in case said steam-reforming reaction is gone on, and is 
equipped with the catalyst which promotes said steam-reforming reaction and said oxidation reaction, A original fuel 
gas supply means to supply the original fuel gas containing said hydrocarbon and steam to said catalyst section, An 
oxidation gas supply means to supply the oxidation gas containing oxygen to said catalyst section, In a fuel gas 
discharge means to discharge rich fuel gas from said catalyst section, and said catalyst section the hydrogen produced as 
a result of said steam-reforming reaction which advances in said catalyst section, and said oxidation reaction - Let it be 
a summary to have a supply part modification means to change with time the part to which said oxidation gas is 
supplied from said oxidation gas supply means. 

[0040] If the original fuel gas containing a hydrocarbon and a steam and the oxidation gas containing oxygen supply to 
the catalyst section equipped with the catalyst which promotes a steam-reforming reaction and oxidation reaction, the 
7th fuel reformer of this invention constituted as mentioned above is a reaction accompanied by an endothermic, and 
will advance the steam-reforming reaction which generates hydrogen from a hydrocarbon and a steam, and the oxidation 
reaction which is a reaction accompanied by pyrexia and oxidizes said hydrocarbon in this catalyst section. At this time, 
the part to which said oxidation gas is supplied is changed with time in said catalyst section, thus, the heat produced in 
said oxidation reaction which advances using the supplied oxidation gas - using — said steam-reforming reaction — 
going on - hydrogen - rich fuel gas is generated and it is discharged from said catalyst section. 
[0041] In order for the part to which said oxidation gas is supplied to make it change with time in said catalyst section 
according to such a fuel reformer, in the specific field to which oxidation gas is introduced, temperature does not rise 
too much. Therefore, un-arranging [ which it is called generating of the catalyst de-activation by temperature rising too 
much or a by-product ] cannot arise, and the endurance of a reforming machine can be raised greatly. 
[0042] The steam-reforming reaction which the 8th fuel reformer of this invention is a reaction accompanied by an 
endothermic, and generates hydrogen from a hydrocarbon and a steam, The oxidation reaction which is a reaction 
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accompanied by pyrexia and oxidizes said hydrocarbon is gone on. The catalyst section which is the fuel reformer 
which uses the heat produced in said oxidation reaction in case said steam-reforming reaction is gone on, and is 
equipped with the catalyst which promotes said steam-reforming reaction and said oxidation reaction, A original fuel 
gas supply means to supply the original fuel gas containing said hydrocarbon and steam to said catalyst section, An 
oxidation gas supply means to supply the oxidation gas containing oxygen to said catalyst section, In a fuel gas 
discharge means to discharge rich fuel gas from said catalyst section, and said catalyst section the hydrogen produced as 
a result of said steam-reforming reaction which advances in said catalyst section, and said oxidation reaction — The 
discharge side by which said fuel gas is discharged the supply side to which oxidation gas is supplied with said Hara 
fuel gas is adjoined, and let it be a summary to have a soak-ized means to make heat exchange perform between said 
supply side and said discharge side. 

[0043] If the original fuel gas containing a hydrocarbon and a steam and the oxidation gas containing oxygen supply to 
the catalyst section equipped with the catalyst which promotes a steam-reforming reaction and oxidation reaction, the 
8th fuel reformer of this invention constituted as mentioned above is a reaction accompanied by an endothermic, and 
will advance the steam-reforming reaction which generates hydrogen from a hydrocarbon and a steam, and the oxidation 
reaction which is a reaction accompanied by pyrexia and oxidizes said hydrocarbon in this catalyst section, the heat 
which heat exchange was performed between said supply side and said discharge side, and was produced in said 
oxidation reaction here since said catalyst section adjoined the discharge side by which said fuel gas is discharged the 
supply side to which oxidation gas is supplied with said Hara fuel gas and it was formed ~ using - said steam- 
reforming reaction — going on ~ hydrogen — rich fuel gas is generated and it is discharged from said catalyst section. 
[0044] Since heat exchange is performed between the discharge sides by which said fuel gas is discharged in said 
catalyst section the supply side to which oxidation gas is supplied with said Hara fuel gas according to such a fuel 
reformer, in the specific field to which oxidation gas is introduced, temperature does not rise too much. Therefore, un- 
arranging [ which it is called generating of the catalyst de-activation by temperature rising too much or a by-product ] 
cannot arise, and the endurance of a reforming machine can be raised greatly. Furthermore, temperature cannot fall in 
the specific downstream and activity of a steam-reforming reaction can be made high enough in the whole catalyst 
section. Therefore, it becomes possible to miniaturize a fuel reformer. 

[0045] In the 8th fuel reformer of above-mentioned this invention said catalyst section It is good also as equipping the 
interior with said catalyst respectively, having at least two or more each reaction sections of said supply which have a 
side and said discharge side in the location of reverse mutually, adjoining said discharge side of said feed zone of said 
supply side of one of said reaction section, and another side, and coming to prepare said two or more reaction sections. 
[0046] Moreover, in the 8th fuel reformer of this invention, said catalyst section is good also as having the clinch 
section in the passage of said Hara fuel gas formed in the interior, and coming to prepare the entry section and the outlet 
section of said passage adjacently. 

[0047] The steam-reforming reaction which the 9th fuel reformer of this invention is a reaction accompanied by an 
endothermic, and generates hydrogen from a hydrocarbon and a steam, The oxidation reaction which is a reaction 
accompanied by pyrexia and oxidizes said hydrocarbon is gone on. The catalyst section which is the fuel reformer 
which uses the heat produced in said oxidation reaction in case said steam-reforming reaction is gone on, and is 
equipped with the catalyst which promotes said steam-reforming reaction and said oxidation reaction, A original fuel 
gas supply means to supply the original fuel gas containing said hydrocarbon and steam to said catalyst section, An 
oxidation gas supply means to supply the oxidation gas containing oxygen to said catalyst section, the hydrogen 
produced as a result of said steam-reforming reaction which advances in said catalyst section, and said oxidation 
reaction - rich fuel gas with a fuel gas discharge means to discharge from said catalyst section Let it be a summary to 
have a heating means to heat portions other than the side to which said oxidation gas is supplied with the predetermined 
fluid which conducts the heat produced in the predetermined member which constitutes a system equipped with said 
fuel reformer. 

[0048] If the original fuel gas containing a hydrocarbon and a steam and the oxidation gas containing oxygen supply to 
the catalyst section equipped with the catalyst which promotes a steam-reforming reaction and oxidation reaction, the 
9th fuel reformer of this invention constituted as mentioned above is a reaction accompanied by an endothermic, and 
will advance the steam-reforming reaction which generates hydrogen from a hydrocarbon and a steam, and the oxidation 
reaction which is a reaction accompanied by pyrexia and oxidizes said hydrocarbon in this catalyst section. Here, in said 
catalyst section, said steam-reforming reaction advances using the heat produced in said oxidation reaction in the field 
in which said oxidation gas is supplied and said oxidation reaction is performed. Moreover, the heat produced in the 
predetermined member which constitutes a system equipped with said fuel reformer from portions other than the side to 
which said oxidation gas is supplied is conducted by the predetermined fluid, and said steam-reforming reaction 
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advances using this heat, the generated hydrogen - rich fuel gas is discharged from said catalyst section. 
[0049] According to such a fuel reformer, in portions other than the side to which said oxidation gas is supplied Since 
said oxidation reaction advances using the heat produced in the predetermined member which constitutes a system 
equipped with said fuel reformer, The amount of said oxidation gas supplied to said catalyst section can be reduced to 
the amount of said Hara fuel gas supplied to said catalyst section, and temperature does not rise too much to the side to 
which said oxidation gas is supplied. Therefore, un-arranging [ which it is called generating of the catalyst de-activation 
by temperature rising too much or a by-product ] cannot arise, and the endurance of a reforming machine can be raised 
greatly. Furthermore, since the heat produced in the predetermined member which constitutes a system equipped with 
said fuel reformer from portions other than the side to which said oxidation gas is supplied is told, when temperature 
falls, the activity of a steam-reforming reaction does not fall. Therefore, activity of a steam-reforming reaction can be 
made high enough in the whole catalyst section, and it becomes possible to miniaturize a fuel reformer. Moreover, in 
order to use the heat produced in the predetermined member which constitutes a system equipped with said fuel 
reformer, system-wide energy efficiency does not fall by heating portions other than the side to which said oxidation gas 
is supplied. 

[0050] Moreover, in the 9th fuel reformer of above-mentioned this invention, said heating means is good also as heating 
portions other than the side to which said oxidation gas is supplied by the elevated-temperature gas discharged from the 
predetermined member which constitutes a system equipped with said fuel reformer. 

[0051] The steam-reforming reaction which the 10th fuel reformer of this invention is a reaction accompanied by an 
endothermic, and generates hydrogen from a hydrocarbon and a steam, The oxidation reaction which is a reaction 
accompanied by pyrexia and oxidizes said hydrocarbon is gone on. The catalyst section which is the fuel reformer 
which uses the heat produced in said oxidation reaction in case said steam-reforming reaction is gone on, and is 
equipped with the catalyst which promotes said steam-reforming reaction and said oxidation reaction, A original fuel 
gas supply means to supply the original fuel gas containing said hydrocarbon and steam to said catalyst section, An 
oxidation gas supply means to supply the oxidation gas containing oxygen to said catalyst section, the hydrogen 
produced as a result of said steam-reforming reaction which advances in said catalyst section, and said oxidation 
reaction - rich fuel gas with a fuel gas discharge means to discharge from said catalyst section Let it be a summary to 
have an edge cooling means to spray the liquid which consists at least of one side among said hydrocarbon and water to 
the portion of the side supplied to said Hara fuel gas and said oxidation gas. 

[0052] If the original fuel gas containing a hydrocarbon and a steam and the oxidation gas containing oxygen supply to 
the catalyst section equipped with the catalyst which promotes a steam-reforming reaction and oxidation reaction, the 
10th fuel reformer of this invention constituted as mentioned above is a reaction accompanied by an endothermic, and 
will advance the steam-reforming reaction which generates hydrogen from a hydrocarbon and a steam, and the oxidation 
reaction which is a reaction accompanied by pyrexia and oxidizes said hydrocarbon in this catalyst section. Although 
said steam-reforming reaction advances using the heat produced in said oxidation reaction in the field in which said 
oxidation gas is supplied and said oxidation reaction is performed in said catalyst section here, the portion to which the 
fuel spray of the liquid which consists at least of one side among said hydrocarbon and water was carried out to the 
portion of the side to which said Hara fuel gas and said oxidation gas are supplied, and the fuel spray of said liquid was 
carried out is cooled at this time, the generated hydrogen - rich fuel gas is discharged from said catalyst section. 
[0053] According to such a fuel reformer, in the portion of the side to which said Hara fuel gas and said oxidation gas 
are supplied, since the fuel spray of the liquid which consists at least of one side among said hydrocarbon and water is 
carried out, a part of heat produced by said oxidation reaction is consumed as heat of vaporization, and temperature does 
not rise too much to the side to which said oxidation gas is supplied. Therefore, un-arranging [ which it is called 
generating of the catalyst de-activation by temperature rising too much or a by-product ] cannot arise, and the endurance 
of a reforming machine can be raised greatly. 

[0054] The steam-reforming reaction which the 1 1th fuel reformer of this invention is a reaction accompanied by an 
endothermic, and generates hydrogen from a hydrocarbon and a steam, The oxidation reaction which is a reaction 
accompanied by pyrexia and oxidizes said hydrocarbon is gone on. The 1st reaction section equipped with the catalyst 
which is the fuel reformer which uses the heat produced in said oxidation reaction in case said steam-reforming reaction 
is gone on, and promotes said steam-reforming reaction and said oxidation reaction, The catalyst section equipped with 
the 2nd reaction section equipped with the catalyst which promotes said steam-reforming reaction, A original fiiel gas 
supply means to supply the original fuel gas containing said hydrocarbon and steam to said catalyst section, An 
oxidation gas supply means to supply the oxidation gas containing oxygen to said 1st reaction section, It has a fuel gas 
discharge means to discharge rich fuel gas from said catalyst section, the hydrogen produced as a result of said steam- 
reforming reaction which advances in said catalyst section, and said oxidation reaction - said catalyst section Said 1st 
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reaction section and said 2nd reaction section are made to adjoin, and let it be a summary to make heat exchange 
perform between said 1st reaction section and said 2nd reaction section. 

[0055] The 1 1th fuel reformer of this invention constituted as mentioned above If the original fuel gas containing a 
hydrocarbon and a steam and the oxidation gas containing oxygen are supplied to the 1st reaction section equipped with 
the catalyst which promotes a steam-reforming reaction and oxidation reaction, it will set in this 1st reaction section. It 
is a reaction accompanied by an endothermic and the steam-reforming reaction which generates hydrogen from a 
hydrocarbon and a steam, and the oxidation reaction which is a reaction accompanied by pyrexia and oxidizes said 
hydrocarbon are gone on. Moreover, if said Hara fuel gas is supplied to the 2nd reaction section equipped with the 
catalyst which promotes said steam reaction, said steam-reforming reaction will be gone on in this 2nd reaction section. 
Here, although said steam-reforming reaction advances in said 1st reaction section using the heat produced in said 
oxidation reaction, said steam-reforming reaction advances using the heat produced in said oxidation reaction in said 1st 
reaction section by carrying out heat exchange also of said 2nd reaction section to said 1st adjoining reaction section, 
the generated hydrogen - rich fuel gas is discharged from said catalyst section. 

[0056] In the field in which according to such a fuel reformer said oxidation gas is supplied and said oxidation reaction 
advances in said 1st reaction section, the heat produced by said oxidation reaction is also told to the 2nd reaction section 
which it is used for said steam-reforming reaction which advances in said 1st reaction section, and also adjoins, and is 
used also for said steam-reforming reaction which advances in this 2nd reaction section. Therefore, the temperature of 
said catalyst section can rise too much with the heat produced in oxidation reaction, un-arranging [ which it is called 
generating of catalyst de-activation or a by-product ] cannot arise, and the endurance of a reforming machine can be 
raised greatly. 

[0057] Here, in the 5th of the 1st of this invention, the 2nd fuel reformer, or this invention thru/or the 10th fuel reformer, 
the catalyst which said hydrocarbon is a methanol and promotes said steam-reforming reaction and said oxidation 
reaction is good also as being a single copper system catalyst. 

[0058] Moreover, in the 3rd of this invention, or the 4th fuel reformer, said hydrocarbon is a methanol and good also as 
the catalyst which promotes said steam-reforming reaction, and the catalyst which promotes said oxidation reaction 
being the same copper system catalysts. 

[0059] Moreover, in the 1 1th fuel reformer of this invention, said hydrocarbon is a methanol and the catalyst with which 
said 1st reaction section is equipped is good also as being a single copper system catalyst. 

[0060] In such a fuel reformer of a configuration, the steam-reforming reaction of a methanol and oxidation reaction of 
a methanol are promoted by the single copper system catalyst. Unlike the case where it promotes oxidation reaction 
using other oxidation catalysts known conventionally [, such as platinum, ] in promoting oxidation reaction of a 
methanol according to a copper system catalyst, most advancing oxidation reaction turns into a reaction which does not 
produce a carbon monoxide. Therefore, fuel gas with more low carbon monoxide concentration is generable by 
considering as such a configuration. 

[0061] The steam-reforming reaction which the 12th fuel reformer of this invention is a reaction accompanied by an 
endothermic, and generates hydrogen from a hydrocarbon and a steam, The oxidation reaction which is a reaction 
accompanied by pyrexia and oxidizes said hydrocarbon is gone on. The catalyst section which is the fuel reformer 
which uses the heat produced in said oxidation reaction in case said steam-reforming reaction is gone on, and is 
equipped with the catalyst which promotes said steam-reforming reaction and said oxidation reaction, A original fuel 
gas supply means to supply the original fuel gas containing said hydrocarbon, steam, and oxygen to said catalyst 
section, It has a fuel gas discharge means to discharge rich fuel gas from said catalyst section, the hydrogen produced as 
a result of said steam-reforming reaction which advances in said catalyst section, and said oxidation reaction - said 
catalyst Let it be a summary to promote the reaction which does not go via the reaction path which generates a carbon 
monoxide as said oxidation reaction. 

[0062] Since said catalyst can promote said oxidation reaction which does not go via the reaction path which generates a 
carbon monoxide according to such a fuel reformer, the amount of carbon monoxides produced by the reaction which 
advances in the catalyst department can be stopped, and fuel gas with low carbon monoxide concentration can be 
generated. 

[0063] In the 12th fuel reformer of this invention, said hydrocarbon is a methanol and the catalyst which promotes said 
steam-reforming reaction and said oxidation reaction is good also as being a single copper system catalyst. 
[0064] Unlike the case where oxidation reaction is promoted using other oxidation catalysts known conventionally [, 
such as platinum, ] in order to promote oxidation reaction of a methanol according to a copper system catalyst, in such a 
fuel reformer of a configuration, most advancing oxidation reaction turns into a reaction which does not produce a 
carbon monoxide. Therefore, fuel gas with more low carbon monoxide concentration is generable by considering as 
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such a configuration. Moreover, since the steam-reforming reaction of a methanol and oxidation reaction of a methanol 
are promoted by the single copper system catalyst, the configuration of a fuel reformer can be simplified according to it. 

[0065] 

[Embodiment of the Invention] In order to clarify further a configuration and an operation of this invention explained 
above, the gestalt of operation of this invention is explained based on an example below. Drawing 1 is an outline block 
diagram which illustrates the configuration of fuel cell equipment 20 equipped with the reforming machine which is the 
1st suitable example of this invention, a fuel cell — equipment — 20 a methanol — storing — a methanol ~ a tank -- 22 
— water — storing — a water tank — 24 — combustion gas - generating — a burner — 26 - air — compression ~ carrying 
out — a compressor - 28 — a burner — 26 — a compressor -- 28 — having annexed - an evaporator — 32 - reforming - a 
reaction - fuel gas generating - reforming - a vessel - 34 - fuel gas - inside - a carbon monoxide - (-- CO -) - 
concentration - decreasing First, the fuel cell 40 which is the subject of the generation of electrical energy in fuel cell 
equipment 20 is explained. 

[0066] A fuel cell 40 is a fuel cell of a solid-state polyelectrolyte mold, and has the stack structure which carried out two 
or more laminatings of the single eel which is a configuration unit. Drawing 2 is a cross section which illustrates the 
configuration of the single eel 48 which constitutes a fuel cell 40. The single eel 48 consists of an electrolyte film 41, a 
cathode 42 and an anode 43, and separators 44 and 45. 

[0067] A cathode 42 and an anode 43 are gas diffusion electrodes which constitute sandwich structure on both sides of 
the electrolyte film 41 from both sides. Separators 44 and 45 form the passage of fuel gas and oxidation gas between a 
cathode 42 and an anode 43, sandwiching this sandwich structure from both sides further. Fuel gas passage 44P are 
formed between the cathode 42 and the separator 44, and oxidation gas-passageway 45P are formed between the anode 

43 and the separator 45. Although separators 44 and 45 form passage only in one side in drawing 2 , respectively, the rib 
is formed in the both sides in fact, one side forms fuel gas passage 44P between cathodes 42, and other sides form 
oxidation gas-passageway 45P between the anodes 43 with which the adjoining single eel is equipped. Thus, separators 

44 and 45 have played the role which separates the flow of fuel gas and oxidation gas between the adjoining single eels 
while forming a gas passageway between gas diffusion electrodes. In case the laminating of the single eel 48 is carried 
out and stack structure is formed from the first, the separator of two sheets located in the both ends of stack structure is 
good also as forming a rib only in one side which touches a gas diffusion electrode. 

[0068] Here, the electrolyte film 41 is the ion exchange membrane of proton conductivity formed by solid-state 
polymeric materials, for example, fluorine system resin, and shows good electrical conductivity according to a damp or 
wet condition. The Nafion film (Du Pont make) was used in this example. The alloy which consists of the platinum as a 
catalyst or platinum, and other metals is supported by the surface of the electrolyte film 41 . 

[0069] Both the cathode 42 and the anode 43 are formed of the carbon crossing woven with the thread which consists of 
a carbon fiber. In addition, a cathode 42 and an anode 43 are formed by carbon crossing, and also the configuration 
formed by the carbon paper which consists of a carbon fiber, or carbon felt is suitable for them. 
[0070] Separators 44 and 45 are formed by the conductive gas non-penetrated member, for example, the substantia- 
compacta carbon which compressed carbon and it presupposed gas un-penetrating. Separators 44 and 45 form in the 
both sides two or more ribs arranged in parallel, and as mentioned already, fuel gas passage 44P are formed on the 
surface of a cathode 42, and they form oxidation gas-passageway 45P on the surface of the anode 43 of the adjoining 
single cel. Here, the rib formed in the surface of each separator is good also as making a predetermined angle - it is not 
necessary to form both sides in parallel, and they go direct for every field. Moreover, it does not need to be an parallel 
groove, and if supply of fuel gas or oxidation gas is possible for the configuration of a rib to a gas diffusion electrode, it 
is good. 

[0071] In the above, the configuration of the single eel 48 which is the basic structure of a fuel cell 40 was explained. 
When actually assembling as a fuel cell 40, stack structure is constituted by carrying out two or more set laminating of a 
separator 44, a cathode 42, the electrolyte film 41, an anode 43, and the single eel 48 constituted in order of a separator 

45 (this example 100 sets), and arranging the collecting electrode plate formed in the both ends by substantia-compacta 
carbon, a copper plate, etc. 

[0072] Hereafter, sequential explanation is given about the components and those connection relation other than fuel 
cell 40 which constitutes fuel cell equipment 20. An evaporator 32 is equipment which supply of a methanol and water 
is received [ equipment ] from the methanol tank 22 and a water tank 24, and makes these methanols and water 
evaporate, although the burner 26 and the compressor 28 are put side by side as mentioned already, the combustion gas 
of a burner 26 is drawn through a compressor 28 so that it may mention later, this heat of combustion is told to the heat 
exchanger with which an evaporator 32 is equipped and which is not a drawing example, and an evaporator 32 boils the 
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methanol and water which were supplied to the evaporator 32, and is made to evaporate 

[0073] The 2nd pump 71 is formed in the methanol passage 60 which sends into an evaporator 32 the methanol which is 
a original fuel from the methanol tank 22, and the amount of methanols supplied to an evaporator 32 can be adjusted. 
This 2nd pump 71 is connected to the control section 50, it drives with the signal outputted from a control section 50, 
and the methanol flow rate supplied to an evaporator 32 is adjusted. 

[0074] The 3rd pump 72 is formed in the water supply way 62 which sends water into an evaporator 32 from the water 
tank 24, and the amount of the water supplied to an evaporator 32 can be adjusted. This 3rd pump 72 is connected to the 
control section 50 as well as the 2nd pump 71, it drives with the signal outputted from a control section 50, and the 
amount of water supplied to an evaporator 32 is adjusted. The above-mentioned methanol passage 60 and the water 
supply way 62 join, the 1st fuel-supply way 63 is formed, and this 1st fuel-supply way 63 is connected to an evaporator 
32. Since a methanol flow rate and amount of water are adjusted with the 2nd pump 71 of the above, and the 3rd pump 
72, the methanol and water which were mixed the specified quantity every are supplied to an evaporator 32 through the 
1 st fuel-supply way 63 . 

[0075] The compressor 28 put side by side to the evaporator 32 is equipment for incorporating air from the exterior of 
fuel cell equipment 20, compressing this, and supplying this compressed air to the anode plate side of a fuel cell 40. A 
compressor 28 is equipped with turbine 28a and compressor 28b, and these are fabricated by the impeller mold. Turbine 
28a and compressor 28b are connected by shaft 28c on the same axle, and can carry out the rotation drive of the 
compressor 28b by carrying out the rotation drive of the turbine 28a. Although the burner 26 is further put side by side 
to the evaporator 32, turbine 28a drives by the hot combustion gas of this burner 26. Compressor 28b also rotates with 
rotation of turbine 28a, and this compressor 28b compresses air, as mentioned already. To compressor 28b, the air 
which the incorporation of air has become possible from the exterior through the air installation way 29, and was 
compressed with the compressor 28 is supplied to a fuel cell 40 through the oxidation gas supply way 68, and the 
electrochemical reaction in a fuel cell 40 is presented with it. 

[0076] Here, since turbine 28a is driven by the hot combustion gas of a burner 26, in order to realize thermal resistance 
and endurance, it is formed with superalloy, the ceramics, etc. In this example, the alloy (Inconel 700, Inconel company) 
of the nickel base was used. Moreover, compressor 28b is formed with a lightweight aluminium alloy. 
[0077] The fuel for combustion is supplied to the burner 26 which drives turbine 28a from the cathode side of a fuel cell 
40, and the methanol tank 22. Although a fuel cell 40 uses as a fuel the hydeogen-rich gas which reformed and 
generated the methanol with the reforming vessel 34 and electrochemical reaction is performed, the fuel exhaust gas 
containing the hydrogen which remained without not consuming all the hydrogen supplied to the fuel cell 40 in 
electrochemical reaction, and being consumed is discharged by the fuel exhaust passage 67. The perfect combustion of 
the hydrogen which it connected with this fuel exhaust passage 67, and the burner 26 received supply of fuel exhaust 
gas, and remained, without being consumed is carried out, and improvement in the utilization factor of a fuel is in 
drawing. Usually, only with such exhaust fuel, since it runs short as a fuel for the combustion reaction in a burner 26, 
the fuel for the combustion reaction in the burner 26 in case there is nothing a carrier eclipse about supply of exhaust 
fuel is supplied from the methanol tank 22 from a fuel cell 40 to a burner 26 like [ at the time of starting of the fuel 
equivalent to this insufficiency and fuel cell equipment 20 ]. In order to supply a methanol to a burner 26, the methanol 
fork road 61 is formed. This methanol fork road 61 has branched from the methanol passage 60 which supplies a 
methanol to an evaporator 32 from the methanol tank 22. 

[0078] Here, the 1st temperature sensor 73 is formed in the burner 26, the temperature of the heat of combustion in a 
burner 26 was measured, and this measurement result is inputted into the control section 50. Based on the input result 
from this 1st temperature sensor 73, a control section 50 outputs a driving signal to the 1st pump 70, adjusts the amount 
of methanols supplied to a burner 26, and is maintaining the combustion temperature in a burner 26 at the predetermined 
range (from about 800 degrees C to 1000 degrees C). After the combustion gas in this burner 26 carries out the rotation 
drive of the turbine 28a, it is led to an evaporator 32. Since the heat exchange effectiveness in turbine 28a is not not 
much high (less than about 10%), the temperature of the combustion gas led to an evaporator 32 amounts to about 600- 
700 degrees C, and becomes enough as a heat source of an evaporator 32. The mixed solution of the methanol and water 
which were supplied through the 1st fuel-supply way 63 mentioned already is made to evaporate here with the elevated- 
temperature combustion gas of the burner 26 led to the evaporator 32. The original fuel gas which consists of a 
methanol evaporated with the evaporator 32 and water is led to the 2nd fuel-supply way 64, and is told to the reforming 
machine 34. 

[0079] the original fuel gas with which the reforming machine 34 consists of a supplied methanol and water - 
reforming - hydrogen - rich fuel gas is generated. The reforming reaction performed with the configuration of this 
reforming machine 34 and the reforming vessel 34 corresponds to the important section of this invention, and is 
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explained in fall detail behind. In addition, the 2nd temperature sensor 74 is formed in the 2nd fael-supply way 64 
which supplies the original fuel gas which becomes the reforming machine 34 from a methanol and water, and the 
temperature of the original fuel gas which consists of a methanol supplied to the reforming machine 34 and water is 
measured. The measurement result about the temperature of this original fael gas is inputted into a control section 50. In 
case a control section 50 outputs a driving signal to the 1st pump 70 based on the input result from the 1st temperature 
sensor 73 mentioned already, it amends the amount of drives of the 1st pump 70 of the above based on the signal from 
this 2nd temperature sensor 74, and adjusts the amount of methanols supplied to a burner 26. Thus, by controlling the 
temperature of the combustion gas in a burner 26, the temperature of the above-mentioned Hara fael gas evaporated 
with the evaporator 32 is adjusted. The temperature up of the original fael gas supplied from an evaporator 32 is usually 
carried out to about 250 degrees C. 

[0080] Moreover, at the reforming reaction in the reforming machine 34, oxygen involves so that it may mention later, 
but in order to supply oxygen required for this reforming reaction, the blower 38 is put side by side in the reforming 
vessel 34. A blower 38 supplies the air which incorporated air from the exterior, and compressed and incorporated this 
to the reforming machine 34 through the air supply way 39. In this example, the air supply way 39 is connected to the 
2nd fael-supply way 64, and the air which the blower 38 incorporated is supplied to the reforming machine 34 with the 
original fael gas supplied from an evaporator 32. The blower 38 is connected to the control section 50, and the drive 
condition is controlled by the control section 50. 

[0081] CO reduction section 36 is equipment which reduces the carbon monoxide concentration in the fael gas supplied 
from the reforming machine 34 through the 3rd fael-supply way 65. Although the general reforming reaction of a 
methanol was already shown in (4) types, when a reforming reaction is actually performed, as expressed to these 
formulas, a reaction does not necessarily advance ideally, and the fael gas generated with the reforming vessel 34 
contains the carbon monoxide of the specified quantity. Then, reduction of the carbon monoxide concentration in the 
fael gas supplied to a fael cell 40 is in drawing by forming CO reduction section 36. 

[0082] Although it has the catalyst which consists of the platinum or platinum which the fael cell 40 of this example is a 
fael cell of a solid-state macromolecule mold, and promotes a cell reaction, and other metals (the platinum catalyst was 
applied to the surface of the electrolyte film 41 in this example) When a carbon monoxide is contained in fael gas, this 
carbon monoxide sticks to a platinum catalyst, the function as a catalyst is reduced, the reaction in the anode shown in 
(1) type will be checked, and the engine performance of a fael cell will be reduced. Therefore, in order to generate 
electricity using the fael cell of a solid-state macromolecule mold like a fael cell 40, it becomes indispensable to reduce 
the carbon monoxide concentration in the fael gas to supply below to the specified quantity, and to prevent cell 
performance degradation. In addition, in such a polymer electrolyte fael cell, the threshold limit value as carbon 
monoxide concentration in the fael gas supplied is usually about several ppm or less. 

[0083] The fael gas supplied to CO reduction section 36 is hydeogen-rich gas containing the carbon monoxide of the 
specified quantity, as described above, in CO reduction section 36, priority is given over the hydrogen in fael gas, and 
oxidation of a carbon monoxide is performed. CO reduction section 36 is filled up with the support which supported the 
platinum catalyst which is a selective oxidation catalyst of a carbon monoxide, the ruthenium catalyst, the palladium 
catalyst, the golden catalyst, or the alloy catalyst that made these the 1st element. The carbon monoxide concentration in 
the fael gas processed in this CO reduction section 36 becomes settled with the operating temperature of CO reduction 
section 36, the carbon monoxide concentration in the fael gas supplied, the supply flow rate of the fael gas per unit 
catalyst volume to CO reduction section 36, etc. The carbon monoxide concentration sensor which is not illustrated is 
formed in CO reduction section 36, and the operating temperature and the fael gas flow rate to supply of CO reduction 
section 36 are adjusted based on this measurement result, and it is controlling so that the carbon monoxide concentration 
in the fael gas after processing is set to several ppm or less. 

[0084] The fael gas with which carbon monoxide concentration was lowered as mentioned above in CO reduction 
section 36 is led to a fael cell 40 by the 4th fael-supply way 66, and the cell reaction by the side of cathode is presented 
with it. As mentioned already, fael exhaust gas after being used for the cell reaction with the fael cell 40 is discharged 
by the fael exhaust passage 67, is led to a burner 26, and it is consumed as a fael for combustion of the hydrogen which 
remains into this fael exhaust gas. On the other hand, the oxidation gas in connection with the cell reaction by the side 
of the anode plate of a fael cell 40 is supplied as the compressed air through the oxidation gas supply way 68 from a 
compressor 28, as mentioned already. The remaining oxidation exhaust gas used for the cell reaction is discharged 
outside through the oxidation exhaust gas way 69. 

[0085] A control section 50 is constituted as a logical circuit centering on a microcomputer. In detail CPU54 which 
performs a predetermined operation etc. according to the control program set up beforehand, ROM56 in which a control 
program, control data, etc. required at CPU54 to perform various data processing were stored beforehand, RAM58 by 
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which various data required to carry out various data processing by CPU54 similarly is written temporarily, While 
inputting the detecting signal from the various temperature sensors mentioned already, it has the input/output port 52 
grade which outputs a driving signal to the various pumps mentioned already according to the result of an operation in 
CPU54,ablower38, etc. 

[0086] Next, the configuration of the reforming machine 34 corresponding to the important section of this invention is 
explained. Drawing 3 is explanatory drawing which expresses the outline of the configuration of the reforming machine 
34 typically. The reforming machine 34 of this example receives supply of Hara fuel gas and air from the near edge 
linked to the 2nd fuel-supply way 64, and a steam-reforming reaction and oxidation reaction (partial oxidation reaction) 
are presented with these Hara fuel gas and air, passing through the interior of the reforming machine 34. the hydrogen 
generated by the oxidation reaction shown in the steam-reforming reaction shown in (4) types in the reforming machine 
34, and (5) types - rich fuel gas is discharged by the 3rd fuel-supply way 65 from another edge. This reforming 
machine 34 equips that interior with the 1st reaction section 80 and the 2nd reaction section 81. These 1st reaction 
section 80 and the 2nd reaction section 81 are constituted by the surface as a metal honeycomb which supported the Cu- 
Zn catalyst, and the 1st reaction section 80 formed in the upstream (side near a connection with the 2nd fiael-supply way 
64) is formed so that the number of eels mentioned later may become less than the 2nd reaction section 81 formed in the 
downstream (side near a connection with the 3rd fuel-supply way 65). 

[0087] Drawing4 is a mimetic diagram showing a part of cross section of the metal honeycomb which forms the 1st 
reaction section 80 and the 2nd reaction section 81. A metal honeycomb carries out the laminating of the stainless plates 
82 and 83, and is formed. That is, the plate-like stainless plate 82 and the stainless plate 83 bent in the shape of a wave 
are arranged by turns, and the metal honeycomb is formed. Since the stainless plate 83 is bent in the shape of a wave at 
intervals of 1mm, it can form the honeycomb which a length of one side becomes from the eel which has the cross 
section of the abbreviation square which is 1mm by carrying out the laminating of this stainless plate 83 and the plate- 
like stainless plate 82 by turns. 

[0088] Here, in the 1st reaction section 80 and the 2nd reaction section 81, the thickness of the stainless plates 82 and 83 
used in order to form a metal honeycomb differs, and of this, the numbers of eels which each equips with the 1 st 
reaction section 80 and the 2nd reaction section 81 differ, and it is formed. The 1st reaction section 80 consists of a 
honeycomb formed by the stainless plates 82 and 83 whose thickness is 0.1mm, and the 2nd reaction section 81 consists 
of a honeycomb formed by the stainless plates 82 and 83 whose thickness is 0.03mm. Therefore, the 1st reaction section 

80 is 2 the cross section of 1cm. Having the eel of about 75 hits, similarly the 2nd reaction section 81 is 2 1cm. It will 
have the eel of about 91 hits. In the reforming machine 34 whole, the gross area (total of the cross section of each eel 
which constitutes the 1st reaction section 80) of the cross section of the gas passageway in the 1st reaction section 80 
becomes smaller than the gross area (total of the cross section of each eel which constitutes the 2nd reaction section 81) 
of the cross section of the gas passageway in the 2nd reaction section 81 by constituting a honeycomb with the stainless 
plate with which thickness differs as described above, since the cross section is fixed. 

[0089] since the 1st reaction section 80 and the 2nd reaction section 81 are supporting the catalyst on the honeycomb 
surface which constitutes each, if original fuel gas is supplied from the upstream, while passing through the above- 
mentioned honeycomb surface, they will present a steam-reforming reaction and oxidation reaction with original fuel 
gas - having -- hydrogen « it becomes rich fuel gas. In this example, the catalyst which the honeycomb surface is made 
to support was manufactured with the coprecipitation method using copper and a zinc oxide. The Cu-Zn catalyst 
acquired with the coprecipitation method can grind this, can add binders, such as alumina sol, further, and can be made 
to support them on a honeycomb by the method of applying on a honeycomb. 

[0090] If original fuel gas is supplied to the reforming machine 34 constituted as mentioned above, original fuel gas will 
pass through the inside of the 1st reaction section 80 with the small gross area of a gas-passageway cross section with 
few [ namely, ] eels first, next will pass through many [ the number of eels / namely, ] inside of the 2nd reaction section 

81 with the large gross area of a gas-passageway cross section. Thus, after the original fuel gas of the specified quantity 
passes through the inside of a honeycomb with the small gross area of a gas-passageway cross section, in order to pass 
through the inside of a honeycomb with the large gross area of a gas-passageway cross section, the rate of flow of the 
original fuel gas which passes through the inside of the reforming machine 34 becomes quicker than the time of the 
direction when passing through the inside of the 1st reaction section 80 passing through the inside of the 2nd reaction 
section 81. 

[0091] Therefore, according to the reforming machine 34 of the 1st example, by making quick the rate of flow of the 
original fuel gas in the upstream, the rapid temperature rise in the upstream is suppressed and the effect of equalizing the 
temperature-distribution condition in [ whole ] the reforming machine 34 in the 250-300-degree C temperature 
requirement which is a temperature requirement suitable for a reforming reaction is done so. Drawing 5 is explanatory 
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drawing which expressed the temperature-distribution condition of the interior about the flow direction of gas about the 
reforming machine known conventionally [ with the fixed honeycomb cross section ] 3 and the reforming machine 34 of 
this example. As mentioned already, since the reaction rate is quicker than a steam-reforming reaction, with the 
conventional reforming vessel, oxidation reaction will advance actively near the entry section of original fuel gas, and, 
as for oxidation reaction, the temperature near [ this ] the entry section will rise at about 400 degrees C. On the other 
hand, with the reforming vessel 34 of this example, since the rate of flow of the original fuel gas in the upstream is 
quick, the heat produced by the oxidation reaction which advanced by the upstream is promptly carried to the 
downstream by the flow of quick gas. Moreover, since the rate of flow of the original fiiel gas in the upstream is quick, 
the field where oxidation reaction is not completed in the narrow field of the upstream, and oxidation reaction advances 
actively spreads in the downstream more. Therefore, temperature does not rise rapidly near the entry section. 
Furthermore, since the 1st reaction section 80 arranged in the upstream is equipped with the honeycomb formed using 
the thick stainless plate, it has big heat capacity, and the heat produced in oxidation reaction has become that it is easy to 
be told to the downstream by the flow of gas, before being told to this honeycomb and carrying out the temperature up 
of the honeycomb. 

[0092] Thus, since temperature does not rise rapidly near [ the ] the entry section, the reforming machine 34 can prevent 
un-arranging [ which it is called generating of the catalyst de-activation resulting from a temperature rise mentioned 
already, or a by-product ]. By suppressing deterioration of a catalyst, it became possible to raise the endurance of a 
reforming machine greatly, and, as for the reforming machine 34 of this example, use of 5000 hours or more was 
attained to having been the endurance whose conventional reforming machine is about time 200 hour. 
[0093] Moreover, as described above, while the field where oxidation reaction advances spreads in the downstream, 
with the reforming vessel 34 of this example, temperature does not fall too much like the reforming machine 
conventional by the downstream by carrying promptly the heat produced in the oxidation reaction which advanced by 
the upstream to the downstream. Therefore, also in the downstream of a reforming machine, it is maintained at the 
condition that the activity of a steam-reforming reaction is high, and while also fully being able to use the catalyst with 
which the downstream is equipped, the speed of a steam-reforming reaction can be raised. Thus, it becomes possible by 
raising the activity of the steam-reforming reaction in the downstream to use a reforming machine as a compact more. 
[0094] Although the honeycomb with which the reforming machine 34 is equipped considered as the metal honeycomb 
in the 1st above-mentioned example, it is good also as using a ceramic honeycomb. The configuration using a metal 
honeycomb is shown below as a modification of the 1st example. The reforming machine in this modification as well as 
the reforming machine 34 of the 1st example consists of the 1st reaction section 80 and the 2nd reaction section 81. The 
mimetic diagram of the cross section of the 1st reaction section 80 formed by the ceramic honeycomb and the 2nd 
reaction section 81 is shown in drawin g 6 . Drawing 6 (A) expresses the 2nd reaction section 81 which constitutes an 
example of the 1st reaction section 80 constituted from a ceramic honeycomb, and drawing 6 (B) from other examples 
of the 1st reaction section 80, and similarly constitutes drawing 6 (C) from a ceramic honeycomb. 
[0095] In drawing 6 (A), the gross area of the passage cross section of gas is made small compared with the honeycomb 
of drawing 6 (C) by forming small the cross section of each eel which constitutes a honeycomb, respectively, and 
lessening the total of the eel which constitutes a honeycomb from drawing 6 (B). Therefore, also when using which the 
1st reaction section 80 of drawing 6 (A) and drawing 6 (B), the same effect as the 1st example mentioned already can be 
acquired by constituting the reforming machine 34 combining the 2nd reaction section 81 expressed to drawing 6 (C). 
[0096] Moreover, although considered as the configuration from which the rate of flow of the original fuel gas which 
divides the interior of the reforming machine 34 into two, the 1st reaction section 80 and the 2nd reaction section 81, 
and passes through the interior in the section the first portion and the second half differs in the above-mentioned 
example, it is good also as a configuration which divides the interior of a reforming machine or more into three. Also in 
this case, the same effect as the above-mentioned example can be acquired by considering as the configuration to which 
the gas flow rate of the upstream becomes quicker than the downstream. 

[0097] In the example mentioned already, the gross area of the gas-passageway cross section in the upstream is made 
small in the honeycomb arranged in the upstream of a reforming machine compared with the downstream by lessening 
the number of the eels per unit cross section, or forming the cross section of each eel small. The configuration which 
forms the cross section of the whole reforming machine other than a configuration of having mentioned already as a 
configuration of the reforming machine with which the gas flow rate of the upstream becomes quicker than the 
downstream so that it may become smaller by the upstream can be mentioned. The configuration of such reforming 
machine 34A is shown in drawin g 7 . Reforming machine 34A consists of three honeycombs from which a gross area 
differs, and is formed of as small the honeycomb of a gross area as the upstream. Since such a configuration, then the 
gas flow rate of the upstream become quicker than the downstream, the same effect as the example mentioned already 
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can be acquired. The temperature-distribution condition of the interior in reforming machine 34A is shown in drawing 
5 . If it considers as the configuration which enlarges the gross area of the whole reforming machine gradually like the 
above-mentioned reforming machine 34A, the number of eels per unit cross section and the cross section of each ** eel 
may be the same. Moreover, if it is good also as consisting of two or more parts other than three and the upstream is 
considered as the configuration to which the gross area of a passage cross section becomes small in case two or more 
parts where gross areas differ constitute a reforming machine, the effect mentioned already can be acquired. 
[0098] Next, the configuration which holds the catalyst which promotes a steam-reforming reaction and oxidation 
reaction by the support formed with a thermally conductive, comparatively high material as other configurations which 
transmit positively to the downstream the heat produced by the oxidation reaction which advances in the upper section 
of a reforming machine is explained below as the 2nd example. Drawing 8 is explanatory drawing which expresses the 
configuration of the reforming machine 90 of the 2nd example typically. The fuel cell equipment 20 of drawing 1 and 
the fuel cell equipment of the same configuration are equipped with the reforming machine 90 of the 2nd example. As 
shown in drawin g 8 , the reforming machine 90 consists of the single reaction section 92 constituted by the honeycomb. 
Drawing which expresses typically signs that a part of surface (range surrounded with the circle as a field B in drawing 
9 (A)) of the honeycomb which showed the cross section showing a part of cross section of the honeycomb which 
constitutes this reaction section 92 to drawing 9 (A) again at drawing 9 (A) was expanded further is shown in drawing 9 
(B). 

[0099] The reforming machine 90 of this example is constituted by the metal honeycomb like the reforming machine 34 
of the 1st example. In addition, in this example, thickness formed the honeycomb using the stainless plate 94 which is 
0.05mm. The catalyst which promotes a steam-reforming reaction and oxidation reaction is contained in the surface of 
this stainless plate 94, and the catalyst bed 96 whose thickness is about 0.05mm is formed in it. At the catalyst bed 96, 
the copper content child and zinc oxide molecule which constitute a Cu-Zn catalyst are supported with the condition of 
having distributed in the thermally conductive high binder. 

[0100] Here, the preparation method of a catalyst bed 96 is explained. First, as a catalyst raw material, CuO-ZnO 
powder is produced with a well-known coprecipitation method, and thermally conductive high material is added 
[ alumina sol 5% / further ] at this to an aluminum oxide as a binder. It is carbonization silicon (SiC) and boron carbide 
(B4C) which are the alumimium nitride (A1N) which is a nitride, titanium nitride (TiN), or carbide as thermally 
conductive high material used here, Or graphite etc. can be mentioned and 5 - 30% is desirable as an addition. For 
example, in the above-mentioned thermally conductive high material, A1N shows 0.07 cal/cm/s/degree C thermal 
conductivity, SiC shows 0.1 cal/cm/s/degree C, graphite shows 0.30.1 cal/cm/s/degree C thermal conductivity, and all 
show high thermal conductivity compared with the aluminum oxide (0.02cal/cm/s/degree C) used conventionally. 
[0101] These are diluted with water, grinding mixing is carried out with a ball mill, it applies on a stainless plate 94, and 
heat-treatment and reduction processing are performed further. By such processing, the above-mentioned catalyst raw 
material serves as a Cu-Zn catalyst which consists of a copper content child and a zinc-oxide molecule, and these Cu-Zn 
catalysts are in the condition distributed and supported in the binder containing thermally conductive high material, and 
form a catalyst bed 96. 

[0102] If the reforming machine 90 constituted as mentioned above is applied to fuel cell equipment 20 and original fuel 
gas is supplied to the reforming machine 90, as mentioned already, in the upstream to which oxygen is supplied, 
oxidation reaction will be performed actively and many heat will arise. Thus, the inside of the binder containing the 
thermally conductive high material which it was used at the steam-reforming reaction which advances by the upstream, 
and also was mentioned already is promptly told to the heat produced by oxidation reaction. Thus, the specified quantity 
of the heat to which the inside of a binder is told is further told to the honeycomb base material formed with thermally 
conductive high stainless steel. The heat told to the honeycomb base material which consists of stainless steel is told to 
the downstream through this honeycomb base material. Moreover, the inside of a binder is told to the remaining heat 
which is not told to a honeycomb base material by the downstream as it is. Thus, the heat told to the downstream of the 
reforming machine 90 is used at the steam-reforming reaction which advances by the downstream. 
[0103] Therefore, according to the reforming machine 90 of this example, since the catalyst is supported in the 
thermally conductive high binder, the heat produced in the upstream for oxidation reaction is promptly told to the 
downstream, and the rapid temperature rise in the upstream can be suppressed. Drawing 10 is explanatory drawing 
which stuck with the reforming machine known conventionally using the binder which does not contain the high 
material of the above-mentioned pyroconductivity, and the reforming machine 90 of this example, and expressed the 
temperature-distribution condition of the interior about the flow direction of gas. The reforming machine 90 of this 
example can equalize the internal temperature of a reforming machine in a 250-300-degree C temperature requirement, 
without carrying out the temperature up of the upstream rapidly, since the heat produced in the oxidation reaction which 
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advances by the upstream is promptly told to the downstream unlike the conventional reforming machine. Thus, since 
temperature does not rise rapidly near [ the ] the entry section, the reforming machine 90 can prevent un-arranging 
[ which it is called generating of the catalyst de-activation resulting from a temperature rise mentioned already, or a by- 
product ]. By suppressing deterioration of a catalyst, it became possible to raise the endurance of a reforming machine 
greatly, and, as for the reforming machine 90 of this example, use of 5000 hours or more was attained to having been 
the endurance whose conventional reforming machine is about time 200 hour. 

[0104] Moreover, since the heat produced by the oxidation reaction which advanced by the upstream is promptly told to 
the downstream as described above, with the reforming vessel 90 of this example, temperature does not fall too much 
like the reforming machine conventional in the downstream region. Therefore, also in the downstream of a reforming 
machine, it is maintained at the condition that the activity of a steam-reforming reaction is high, and while also fully 
being able to use the catalyst with which the downstream is equipped, the speed of a steam-reforming reaction can be 
raised. Therefore, it becomes possible to use a reforming machine as a compact more. 

[0105] In the 2nd example of the above, since the catalyst bed 96 using the binder containing thermally conductive high 
material formed on the honeycomb which uses the stainless plate excellent in thermal conductivity as a base material, 
heat conduction from the upstream to a lower stream of a river was able to acquire what is depended on catalyst bed 96 
self, and the effect which both were performed through the stainless plate 94, and could perform heat transfer and were 
especially excellent in high effectiveness. Here, a catalyst bed 96 can be formed on a ceramic honeycomb, or a catalyst 
can be fabricated to a pellet type with a thermally conductive high binder, and the predetermined effect by the thermal 
conductivity from the upstream to the downstream improving also as a configuration with which it is filled up in a 
reforming machine can be acquired. 

[0106] Next, by lessening the amount of catalysts which the upstream in a reforming machine supports as the 3rd 
example compared with the downstream shows below the configuration which suppressed the activity of oxidation 
reaction in the upstream. Drawing 1 1 is explanatory drawing which expresses the configuration of the reforming 
machine 100 of the 3rd example typically. The fuel cell equipment 20 of drawing 1 and the fuel cell equipment of the 
same configuration are equipped with this reforming machine 100. As shown in drawing 1 1 , the reforming machine 
100 is equipped with the 1st reaction section 101 and the 2nd reaction section 102. These 1st reaction section 101 and 
the 2nd reaction section 102 are constituted by the honeycomb of the same configuration, and although the same Cu-Zn 
catalyst as the example mentioned already on this honeycomb surface is supported, the amount of the 2nd reaction 
section 102 of the catalyst supported on the honeycomb is more than the 1st reaction section 101 . That is, the 2nd 
reaction section 102 is supporting the Cu-Zn catalyst with the rate of 180 g/1 to the 1st reaction section 101 supporting 
the Cu-Zn catalyst with the rate of 50 g/1 (the amount of catalysts per unit volume of a honeycomb). 
[0107] Since there are few amounts of catalysts which the 1st reaction section 101 of the upstream supports according to 
the reforming machine 100 constituted as mentioned above, advance of the oxidation reaction by the installation side of 
original fuel gas and air is suppressed. Therefore, the field where oxidation reaction does not advance rapidly by the 
upstream of a reforming machine, and oxidation reaction is performed spreads in the downstream more. Therefore, the 
rapid temperature rise in the upstream can be suppressed. 

[0108] Drawing 12 is explanatory drawing which expressed the temperature-distribution condition of the interior about 
the flow direction of gas about the reforming machine with which it is known conventionally which was equipped with 
the honeycomb with which the catalyst of the downstream and tales doses is supported also for the upstream, and the 
reforming machine 100 of this example. The reforming machine 100 of this example can equalize the internal 
temperature of a reforming machine in a 250-300-degree C temperature requirement, without carrying out the 
temperature up of the upstream rapidly, since advance of oxidation reaction is suppressed by the upstream unlike the 
conventional reforming machine. Thus, since temperature does not rise rapidly near [ the ] the entry section, the 
reforming machine 100 can prevent un-arranging [ which it is called generating of the catalyst de-activation resulting 
from a temperature rise mentioned already, or a by-product ]. By suppressing deterioration of a catalyst, it became 
possible to raise the endurance of a reforming machine greatly, and, as for the reforming machine 100 of this example, 
use of 5000 hours or more was attained to having been the endurance whose conventional reforming machine is about 
time 200 hour. 

[0109] Moreover, since the field where the oxidation reaction accompanied by pyrexia advances spreads in the 
downstream more as described above, with the reforming vessel 100 of this example, temperature does not fall too 
much like the reforming machine conventional in the downstream region. Therefore, also in the downstream of a 
reforming machine, it is maintained at the condition that the activity of a steam-reforming reaction is high, and while 
also fully being able to use the catalyst with which the downstream is equipped, the speed of a steam-reforming reaction 
can be raised. Therefore, it becomes possible to use a reforming machine as a compact more. 
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[01 10] In addition, although carried out to changing the amount of catalysts to support to two steps in the reforming 
machine 100 in the 3rd example of the above, it is good also as making it change more than a three-stage, and the 
above-mentioned predetermined effect can be acquired by reducing the amount of catalyst support of the upstream. By 
considering as the configuration whose upstream reduces the amount of support of a catalyst here, and adjusting the 
number of the phases of changing the amount of support of a catalyst, it becomes possible to make the temperature 
inside a reforming machine equalize more, and the effect mentioned already can be heightened. 
[0111] Moreover, although [ the 3rd example of the above / a steam-reforming reaction and oxidation reaction ] 
promoted according to the same Cu-Zn catalyst, it is good also as promoting a steam-reforming reaction and oxidation 
reaction according to a different catalyst. In such a case, what is necessary is to lessen only the amount of support of the 
catalyst which promotes oxidation reaction by the upstream instead of changing the total amount of support of a catalyst 
by the upstream and the downstream of a reforming machine. 

[01 12] Next, while suppressing the activity of the oxidation reaction by the upstream by lowering the oxygen density in 
the gas supplied to a reforming machine as the 4th example, the configuration which tells the heat which sped up the 
rate of flow of the gas to supply and was produced in the oxidation reaction in the upstream to the downstream is shown. 
Drawing 13 is explanatory drawing which expresses the configuration of the reforming machine 1 10 of the 4th example 
typically. The fuel cell equipment 20 of dra win g 1 and the fuel cell equipment of the almost same configuration are 
equipped with this reforming machine 110, and it gives the same member number to a common member, and performs 
the following explanation. 

[01 13] Here, although the reforming machine was supplied in the example mentioned already after the air supply way 
39 which supplies air to a reforming machine from a blower 38 once joined the 2nd fuel-supply way 64 and original fuel 
gas had air mixed, direct continuation of the above-mentioned air supply way 39 is carried out to the reforming machine 
110 with fuel cell equipment equipped with the reforming machine 1 10 of the 4th example. Moreover, with fuel cell 
equipment equipped with the reforming machine 1 10 of this example, the oxidation exhaust gas discharged by the 
oxidation exhaust gas way 69 from a fuel cell 40 can also be supplied to the reforming machine 110 with the air 
incorporated from a blower 38. Although about 20% of oxygen contains to the usual air, since the oxygen of the 
specified quantity is consumed by electrochemical reaction [ in / in the oxidation exhaust gas discharged from a fuel 
cell / a fuel cell ], there are few amounts of oxygen to contain than air. Although the oxygen density in oxidation 
exhaust gas changes with the excess air factor (the amount of oxygen in the actually supplied air, and the amount of 
oxygen needed theoretically comparatively) in the oxidation gas supplied to a fuel cell etc., with the fuel cell equipment 
of this example, the oxygen density in oxidation exhaust gas becomes about 10%. Therefore, it becomes possible by 
mixing air and oxidation exhaust gas and making supply possible to the reforming machine 1 10, to adjust the oxygen 
density in the air supplied to the reforming machine 1 10 by about 10% - about 20% of within the limits. 
[0114] Based on drawing 13 , the configuration of the reforming machine 1 10 is explained in detail. The reforming 
machine 1 10 is equipped with the single reaction section 1 1 1 constituted by the honeycomb with which the Cu-Zn 
catalyst was supported by the surface. Moreover, the above-mentioned air supply way 39 and the oxidation exhaust gas 
way 69 join, and turn into the 2nd air supply way 115, and this 2nd air supply way 115 supplies the mixture of gas (it is 
hereafter called mixed air) of air and oxidation exhaust gas in the reforming machine 1 10 to the upstream to which 
original fuel gas is supplied from the 2nd fuel-supply way 64. The mass flow controller 1 12 is formed near the 
unification section to the 2nd air supply way 115, and accommodation of the air content supplied to the 2nd air supply 
way 1 15 side is attained on the air supply way 39. Moreover, similarly the mass flow controller 1 13 is formed near the 
unification section to the 2nd air supply way 115, and accommodation of the oxidation amount of exhaust gas supplied 
to the 2nd air supply way 115 side is attained on the oxidation exhaust gas way 69. These mass flow controller 1 12,1 13 
is connected to the control section 50 mentioned already, and the amount of mixing at the time of the air supplied from 
the air supply way 39 and the oxidation exhaust gas supplied from the oxidation exhaust gas way 69 being mixed is 
controlled by the control section 50. Furthermore, the oxygen density sensor 1 14 is formed in the 2nd air supply way 
115. This oxygen density sensor 1 14 is also connected to the control section 50, and the information about the oxygen 
density in mixed air can input into a control section 50. Moreover, in the reaction section 1 1 1 interior, the temperature 
sensor 1 17 is formed in the position from the edge of the upstream. This temperature sensor 1 17 is also connected to the 
control section 50, and the information about the temperature in the reaction section 1 1 1 can input into a control section 
50. 

[0115] It makes the rate of flow of the whole gas which passes through the inside of the reaction section 1 1 1 increase, 
and suppresses that temperature rises rapidly in the upper section of the reforming machine 110 while it reduces the 
oxygen density in this mixed air, in case the reforming machine 1 10 of this example supplies the mixed air containing 
the oxygen of the specified quantity to the reforming machine 110. That is, by reducing the oxygen density in the mixed 
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air supplied to the reforming machine 1 10, the oxygen density in the gas which passes through the inside of the reaction 
section 1 1 1 also falls, the activity of the oxidation reaction by the upstream is suppressed by it, and a rapid temperature 
rise can be prevented by it. Moreover, by reducing the oxygen density in the mixed air containing the oxygen of the 
specified quantity, the mixed air content supplied to the reaction section 1 1 1 increases, and the rate of flow of the gas 
which passes through the inside of the reaction section 1 1 1 speeds up. Before oxygen is used up by it by the oxidation 
reaction which advances by the upstream, oxygen is carried more to the downstream and the field where oxidation 
reaction advances can be extended more to the downstream. Furthermore, it can prevent telling the heat produced in the 
oxidation reaction which advances by the upstream promptly to the downstream, and the upstream of the reaction 
section carrying out a temperature up too much by speeding up the rate of flow of the gas which passes through the 
inside of the reaction section 111. 

[01 16] Drawing 14 is a flow chart showing the amount control manipulation routine of air mixing performed with fuel 
cell equipment equipped with the reforming machine 1 10 of this example. In fuel cell equipment equipped with the 
reforming machine 110, this routine will be performed for every predetermined time amount, if the reforming machine 
110 interior is judged to fully have carried out the temperature up and to have reached the steady state after starting of 
this fuel cell equipment is directed by operating the predetermined start switch which is not illustrated. 
[0117] If this routine is performed, CPU54 will read first the amount of methanols in the original fuel gas supplied to 
the reforming machine 110 based on the amount of drives of the 2nd pump 71 formed in the methanol passage 60 (step 
S200). Next, based on this amount of methanols, the amount of oxygen which should be supplied to the reforming 
machine 1 10 is calculated, and the mass flow controller 1 12,1 13 is driven so that supply of the oxygen of an initial 
complement may be attained (step S210). That is, if the amount of methanols supplied to a reforming machine is 
determined, since the amount of oxygen required in order to balance the quantity of heat which a steam-reforming 
reaction takes, and the quantity of heat produced in oxidation reaction can be determined, the mass flow controller 
1 12,1 13 is driven so that the air containing this determined amount of oxygen may be supplied to the reforming machine 
1 10. Here, when the amount of oxygen which should be supplied is determined, the amount of drives which drives each 
mass flow controller in order to supply the amount of oxygen which should be supplied is beforehand determined to 
each amount of supply oxygen as an amount of criteria chives, and is memorized in the control section 50. 
[0118] Internal temperature Tl of the upstream in the reaction section 1 1 1 from a temperature sensor 1 17 if it begins to 
supply the mixed air which drives the mass flow controller 1 12,1 13 and contains the oxygen of an initial complement to 
the reforming machine 1 10 next It reads (step S220). Next, this internal temperature Tl It compares with the 
predetermined reference temperature Ta (step S230). Here, it is the predetermined reference temperature Ta. Internal 
temperature Tl of the upstream It is the value which set up beforehand as a maximum and the control section 50 was 
made to memorize, and could be 300 degrees C in this example. 

[01 19] It sets to step S230 and is the internal temperature Tl of the upstream. When smaller than the above-mentioned 
predetermined reference temperature Ta, it is the internal temperature Tl of the upstream of the reaction section 1 1 1 . It 
is judged that it is a temperature low enough and this routine is ended as it is. When the internal temperature Tl of the 
upstream is more than the above-mentioned predetermined reference temperature Ta, while reducing the amount of 
drives of the mass flow controller 1 12, the amount of drives of the mass flow controller 1 13 is increased. That is, the 
rate of oxidation exhaust gas is made to increase in the mixed air supplied to the reforming machine 1 10, without 
changing the amount of oxygen supplied to per unit time amount (step S240). In this example, the variation of the rate 
of the oxidation exhaust gas in this step S240, i.e., the variation of the oxygen density in the mixed air supplied to the 
reforming machine 110, defines the variation of a smallest unit beforehand, and it carried out to reducing an oxygen 
density for every smallest unit of this. Or internal temperature Tl It is good also as adjusting according to the amount 
exceeding reference temperature Ta. Since the oxygen density in the whole gas supplied to the reforming machine 110 
by making the rate of oxidation exhaust gas increase falls, the oxidation reaction which advances by the upstream is 
suppressed. Moreover, the mixed air content supplied to the reforming machine 110 increases by making the rate of 
oxidation exhaust gas increase, without changing the amount of oxygen supplied to per unit time amount, the rate of 
flow of the gas which passes through the inside of the reforming machine 110 speeds up, and the heat produced in the 
oxidation reaction which advances by the upstream comes to be more promptly carried to the downstream. Therefore, it 
is the internal temperature Tl of the upstream of the reaction section 1 1 1 by performing step S240. It can lower. 
[0120] When the rate of oxidation exhaust gas is changed in step S240 next, it returns to step S220 again, and is the 
internal temperature Tl. Reading and this internal temperature Tl Actuation of the comparison with the predetermined 
reference temperature Ta is repeated. When the internal temperature Tl becomes lower than the predetermined 
reference temperature Ta in step S230, the rate of the oxidation exhaust gas in the mixed air supplied to the reforming 
machine 1 10 becomes suitable, and it is the internal temperature Tl of the upstream of the reaction section 1 1 1 . It is 
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judged that it became low enough and this routine is ended. 

[0121] In addition, fuel cell equipment equipped with the reforming machine 1 10 of this example equips the 2nd air 
supply way 1 1 5 with the oxygen density sensor 1 14, as mentioned already, and it amends the oxygen density in the 
mixed air supplied to the reforming machine 110 based on the detection result. That is, in step S210 or step S240 in the 
above-mentioned amount control manipulation routine of air mixing, when a mass flow controller is driven, the oxygen 
density sensor 114 detected the oxygen density in the mixed air supplied to the reforming machine 110, and the amount 
of drives of a mass flow controller is amended based on the result. 

[0122] Since the oxygen density in the mixed air supplied to the reforming machine 1 10 is controllable according to fuel 
cell equipment equipped with the reforming machine 1 10 of the 4th example constituted as mentioned above, it can stop 
that oxidation reaction advances to the installation side of original fuel gas and mixed air by making low the oxygen 
density in the above-mentioned mixed air. Therefore, the rapid temperature rise in the upstream can be suppressed. 
Furthermore, supplying the oxygen of the specified quantity to the reforming machine 1 10 per unit time amount, by 
lowering the oxygen density in mixed air, the flow rate of mixed air increases and the rate of flow of the gas which 
passes through the reaction section 1 1 1 interior speeds up. Therefore, it can suppress that the heat produced in the 
oxidation reaction which advances by the upstream is promptly told to the downstream, and temperature rises too much 
by the upstream. 

[0123] Moreover, since the field where oxidation reaction advances by suppressing oxidation reaction in the upstream 
spreads in the downstream more as described above, with the reforming vessel 1 10 of this example, temperature does 
not fall too much like the reforming machine conventional in the downstream region. Furthermore, since the heat 
produced in the upstream when the rate of flow of the gas which passes through the reaction section 1 1 1 interior sped up 
becomes that it is easy to be told to the downstream, a temperature fall in a downstream region is suppressed further. 
Therefore, with the reforming vessel 1 10, it is maintained at the condition that the activity of a steam-reforming reaction 
is high, also in the downstream, and while also fully being able to use the catalyst with which the downstream is 
equipped, the speed of a steam-reforming reaction can be raised. Therefore, it becomes possible to use a reforming 
machine as a compact more. 

[0124] In the 4th example of the above, it judges whether the amount of methanols in the original fuel gas supplied to 
the reforming machine 1 10 is read based on the amount of drives of the 2nd pump 71 formed in the methanol passage 
60, and oxidation reaction is advancing superfluously in the upstream based on the detection result of a temperature 
sensor 1 17. It is good also as performing such decision about the amount of methanols supplied to the reforming 
machine 1 10, and the advance condition of the oxidation reaction and steam-reforming reaction in the reforming 
machine 1 10, using further measurands measurands other than the above, or other than the above. For example, in order 
to judge the advance condition of the steam-reforming reaction and oxidation reaction in the reforming machine 110 
The device which can analyze the component in the gas which passes through the 3rd fuel-supply way 65 is arranged in 
the 3rd fuel-supply way 65. It is good also as measuring amounts, such as a methanol in the fUel gas discharged from the 
reforming machine 110, hydrogen, a carbon dioxide, and oxygen, using this measurement result further, and judging the 
advance condition of the steam-reforming reaction in the reforming machine 1 10, and oxidation reaction. 
[0125] Although mixed air was considered as the configuration supplied only from the upstream of the reforming 
machine 1 10 in the 4th example of the above, the configuration which supplies mixed air from two or more places is 
also desirable. Such a configuration is shown below as a modification of the 4th example. Drawing 15 is explanatory 
drawing which expresses typically the configuration of reforming machine 1 10A which is the modification of the 4th 
example. Reforming machine 1 1 OA is equipped with the two reaction sections 1 1 1 A and 1 1 IB, and mixed oxygen is 
supplied to each reaction section. Here, the original fuel gas supplied to reforming machine 1 1 OA is passed in order of 
the reaction sections 1 1 1 A and 1 1 IB. Moreover, the air supply way 39 and the oxidation exhaust gas way 69 which 
supply air and oxidation exhaust gas to reforming machine 1 10A branch to the air fork roads 39A and 39B and the 
oxidation exhaust gas fork roads 69A and 69B, respectively. Air fork road 39A and oxidation exhaust gas fork road 69A 
join, turn into 2nd air supply way 1 15 A, and supply mixed air to reaction section 1 1 1 A arranged in the upstream. Air 
fork road 39B and oxidation exhaust gas fork road 69B join, turn into 2nd air supply way 1 1 5B, and supply mixed air to 
reaction section 1 1 IB arranged in the downstream. The amount of oxygen and oxygen density in the mixed air supplied 
to each reaction section are controlled like the 4th example based on the amount of methanols supplied to reforming 
machine 1 10A, the temperature of the upstream of each reaction section, etc. by adjusting the amount of drives of the 
mass flow controllers 1 12 A, 1 12B, 1 13 A, and 1 13B. 

[0126] According to reforming machine 1 10A constituted as mentioned above, since mixed air is divided and supplied, 
the amount of oxygen in the mixed gas supplied at once can be reduced, and the effect which prevents temperature 
rising too much locally can be heightened further. Furthermore, by dividing the interior of a reforming machine into two 
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or more reaction sections, and supplying mixed air for every reaction section, it becomes possible to control the 
temperature distribution inside a reforming machine with a more sufficient precision, and the whole interior of a 
reforming machine can be kept easier to a desirable temperature requirement. 

[0127] Drawing 16 is explanatory drawing which stuck with reforming machine 1 10A mentioned above, and expressed 
the temperature-distribution condition of the interior about the flow direction of gas as the reforming machine known 
conventionally supplies only the usual air to a reforming machine as a source of oxygen which oxidation reaction takes. 
Reforming machine 1 10A can equalize the internal temperature of a reforming machine in a 250-300-degree C 
temperature requirement, without carrying out the temperature up of the upstream rapidly, since advance of the 
oxidation reaction in the upstream is suppressed unlike the conventional reforming machine. As explained above, since 
temperature does not rise rapidly near [ the ] the entry section, the reforming machines 1 10 and 1 1 OA of this example 
can prevent un-arranging [ which it is called generating of the catalyst de-activation resulting from a temperature rise 
mentioned already, or a by-product ]. Therefore, it becomes possible like the example mentioned already to raise the 
endurance of a reforming machine greatly. 

[0128] Moreover, although [ the reforming machines 1 10 and 1 1 OA of the example mentioned already ] it has the 
reaction section constituted by the honeycomb, they are good also as a configuration which fills up the interior of a 
reforming machine with the pellet which supported the catalyst. Also in this case, the same effect by making 
controllable the oxygen density in the mixed air supplied to a reforming machine as a source of oxygen which oxidation 
reaction takes can be acquired. 

[0129] It is also possible to prevent changing the field which heat produces and temperature rising too much locally by 
enabling modification of the field where oxidation reaction advances actively, and the field where advance of oxidation 
reaction is inactive in the interior of the catalyst section, although it was made a rapid temperature rise not happen by 
the upstream in the 3rd and 4th examples of the above by suppressing the activity of the oxidation reaction which 
advances by the upstream of a reforming machine, the entry section in which original fuel gas and oxygen are 
introduced into below as such a configuration, and hydrogen - the outlet section by which rich fuel gas is discharged 
explains a switchable reforming machine as the 5th example. 

[0130] Drawing 17 is explanatory drawing which expresses the configuration of the reforming machine 120 of the 5th 
example typically. The fiiel cell equipment 20 of drawing 1 and the fuel cell equipment of the same configuration are 
equipped with this reforming machine 120. As shown in drawing 17 , the reforming machine 120 is equipped with the 
single reaction section 121 constituted by the honeycomb which supports a Cu-Zn catalyst on the surface. This reaction 
section 121 is equipped with the temperature sensor 122 and temperature sensor 123 which measure the internal 
temperature of those both ends. These temperature sensors are connected to the control section 50 mentioned already, 
and the information about the internal temperature in the both ends of the reaction section 121 is inputted into a control 
section 50. 

[0131] Moreover, in this example, the 2nd fuel-supply way 64 has branched to the 1st supply fork road 124 and the 2nd 
supply fork road 125, and connects each fork road to each edge of the reforming machine 120. Here, it connects with the 
above-mentioned 1st supply fork road 124, and also the end of the reforming machine 120 is connected with the 1st 
discharge fork road 126. Moreover, it connects with the above-mentioned 2nd supply fork road 125, and also the other 
end of the reforming machine 120 is connected with the 2nd discharge fork road 127. These 1st discharge fork roads 
126 and 2nd discharge fork roads 127 join, turn into the 3rd fuel-supply way 65, and are connected to CO reduction 
section 36. Furthermore, solenoid valves 128, 129, 128 A and 129A are formed in the above-mentioned 1st supply fork 
road 124, the 2nd supply fork road 125, the 1st discharge fork road 126, and the 2nd discharge fork road 127, 
respectively. These solenoid valves 128, 129, 128 A and 129A are connected to the control section 50, and the switching 
condition is controlled by the control section 50. 

[0132] With such a reforming vessel 120, the switching condition of the above-mentioned solenoid valve usually turns 
into the 1st condition that solenoid valves 128 and 128 A will be in an open condition, and solenoid valves 129 and 
129 A will be in a closed state, or the 2nd condition that solenoid valves 129 and 129 A will be in an open condition, and 
solenoid valves 128 and 128 A will be in a closed state. When the switching condition of a solenoid valve will be in the 
1st condition of the above, the original fuel gas supplied from the 2nd fuel-supply way 64 is passed toward right-hand 
side from the left-hand side in drawing 13 in the reaction section 121. Moreover, when the switching condition of a 
solenoid valve will be in the 2nd condition of the above, original fuel gas is passed toward left-hand side from the right- 
hand side in drawing 13 in the reaction section 121. 

[0133] Drawing 18 is a flow chart showing the gas entry change manipulation routine performed with fuel cell 
equipment 20, in case the change of the entry section of gas which was described above in the reforming machine 120 is 
performed. In fuel cell equipment 20, this routine will be performed for every predetermined time amount, if starting of 
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fuel cell equipment 20 is directed by operating the predetermined start switch which is not illustrated. 
[0134] If this routine is performed, CPU54 will judge first whether the switching condition of a solenoid valve is in the 
1st condition from the switching condition of each solenoid valve mentioned already (step S300). Internal temperature 
Tl in the edge of the upstream to which gas is supplied when it is judged that it is in the 1 st condition It reads from a 
temperature sensor 122 (step S3 10). Next, this internal temperature Tl Predetermined reference temperature TO set up 
beforehand It compares (step S320). Here, it is the predetermined reference temperature TO. The internal temperature of 
the reaction section 121 is the value made to memorize in a control section 50 beforehand as a temperature used as the 
criteria which show that a temperature up is changed into the condition of not wanting, and was set as 300 degrees C by 
this example. It sets to step S320 and is the internal temperature Tl . Reference temperature TO When having not 
reached, they are return and the internal temperature Tl to step S3 10. Reference temperature TO Reading of the above- 
mentioned internal temperature and comparative actuation are repeated until it reaches. 

[0135] It sets to step S320 and is the internal temperature Tl. Reference temperature TO While making all solenoid 
valves into a closed state if it is judged that it is above next, measurement of elapsed time t is started with the 
predetermined timer with which the control section 50 was equipped and which it does not illustrate (step S330). By 
making all valves into a closed state in step S330, it is stopped by receipts and payments of the gas in the reforming 
machine 120, and the steam-reforming reaction and oxidation reaction using the original fuel gas which remains are 
continued as it is within the reaction section 121. Next, the predetermined conventional time tO which set up elapsed 
time t beforehand It compares (step S340). Here, it is the predetermined conventional time tO. As described above, when 
all the valves were made into a closed state, it is the value made to memorize in a control section 50 beforehand as time 
amount taken to complete the steam-reforming reaction and oxidation reaction using the original fuel gas which remains 
to the reforming machine 120 interior, and was set as lsec in this example. It sets to step S340 and elapsed time t is the 
conventional time tO. When having not reached, it is the conventional time tO. Actuation of step S340 is repeated until it 
passes. It sets to step S340 and elapsed time t is the conventional time tO. When it reaches, a driving signal is outputted 
to a predetermined solenoid valve, the switching condition of a solenoid valve is changed into the 2nd condition (step 
S3 50), and this routine is ended. 

[0136] Moreover, it is the internal temperature T2 in the edge of the upstream to which it is judged that the reforming 
machine 120 is in the 2nd condition when it is judged in step S300 that it is not in the 1st condition, and gas is supplied. 
It reads from a temperature sensor 123 (step S360). After that, the same processing even as step S320 mentioned already 
to step S3 70 - step S3 90 - step S340 is performed. That is, it is the internal temperature T2 in advance of oxidation 
reaction. If the predetermined reference value TO (this example 300 degrees C) is reached, all valves will be made into a 
closed state predetermined time (this example 1 sec), the switching condition of a solenoid valve will be changed into 
the 1st condition after that (step S400), and this routine will be ended. 

[0137] in addition, the above-mentioned gas entry change manipulation routine, although it performs for every 
predetermined time, when starting of fuel cell equipment 20 was directed by operating the predetermined start switch 
which is not a drawing example, as mentioned already What is necessary is just to make it the switching condition of 
each solenoid valve be in the 1st above-mentioned condition or the 2nd above-mentioned condition as first condition 
that starting of fuel cell equipment 20 was directed. For example, in the same condition as the time of suspending fuel 
cell equipment 20 to last time, it is good for next time also as putting fuel cell equipment 20 into operation, and at the 
time of starting of fuel cell equipment 20, you may set up so that the switching condition of each solenoid valve may be 
in the 1st condition of the above, or the 2nd condition. 

[0138] Since according to fuel cell equipment equipped with the reforming machine 120 of the 5th example constituted 
as mentioned above the supply part in the mixed air supplied to the reforming machine 120 can be changed by the 
upstream and the downstream and the flow direction of the gas in the reaction section 121 can be reversed, only one 
edge of a reforming machine does not carry out a temperature up too much with the heat produced in oxidation reaction. 
Therefore, the rapid temperature rise in the upstream can be suppressed. Here, in order to perform the change of the 
flow direction of gas based on the temperature of the edge of the reaction section 121, it becomes possible about the 
temperature of the edge of the reaction section 121 rising too much to protect more certainly. 
[0139] Moreover, since the both ends of the reaction section 121 can serve as the upstream by changing the flow 
direction of gas as described above, temperature does not fall too much by the specific downstream like the 
conventional reforming machine. Therefore, with the reforming vessel 120, it is maintained at the condition that the 
activity of a steam-reforming reaction is high, on the both sides, and while fully being able to use the catalyst with 
which the reaction section 121 whole is equipped, the speed of a steam-reforming reaction can be raised. Therefore, it 
becomes possible to use a reforming machine as a compact more. 

[0140] It is explanatory drawing which drawing 19 stuck with the reforming machine known conventionally [ with the 
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fixed flow direction of internal gas ], and the reforming machine 120 mentioned above, and expressed the temperature- 
distribution condition inside [ from an end side ] an other end side. Since it is stopped unlike the conventional reforming 
machine that oxidation reaction advances too much to a specific edge side and a both-ends side can turn into the 
upstream, the reforming machine 120 can equalize the internal temperature of a reforming machine in a 250-3 00-degree 
C temperature requirement. As explained above, since temperature does not rise rapidly near [ the ] the entry section, 
the reforming machine 120 of this example can prevent un-arranging [ which it is called generating of the catalyst de- 
activation resulting from a temperature rise mentioned already, or a by-product ]. Therefore, it becomes possible like the 
example mentioned already to raise the endurance of a reforming machine greatly. 

[0141] In addition, although [ the reforming machine 120 of this example ] it has the reaction section constituted by the 
honeycomb, it is good also as a configuration which fills up the interior of a reforming machine with the pellet which 
supported the catalyst. Also in this case, the same effect by changing the flow direction of the gas which passes 
reforming circles can be acquired. 

[0142] Moreover, based on the temperature of the edge of the reaction section 121 although [ the reforming machine 
120 of this example ] the flow direction of gas is changed, its timing of a change is good also as being based on other 
factors. Although there is an advantage that a high effect is acquired when maintaining internal temperature within the 
limits of predetermined also when changing the amount of the original fuel gas supplied to the reforming machine 120 
when based on the edge temperature of the reaction section 121 and changing the amount of the steam-reforming 
reaction and oxidation reaction which advance in the reforming machine 120 interior For example, when fluctuation of 
the amount of original fuel gas supplied to a reforming machine is small, it is good also as changing the flow direction 
of gas for every predetermined time amount. 

[0143] Next, by agitating the catalyst particle enclosed with the interior of a reforming machine as the 6th example 
shows the configuration which prevents only the specific upstream in a reforming machine carrying out a temperature 
up too much. Drawin g 20 is explanatory drawing which expresses typically the configuration of the member connected 
with the reforming machine 130 of the 6th example, and this reforming machine 130. Since the fuel cell equipment 20 
of drawing 1 and the fuel cell equipment of the same configuration are equipped with the reforming machine 130 of this 
example, in the following explanation, it attaches the member number same about a common member, and omits 
detailed explanation. 

[0144] The reforming machine 130 is enclosed with the interior in the particle which consists of a Cu-Zn catalyst 
mentioned already. This catalyst corns the Cu-Zn catalyst produced with the well-known coprecipitation method so that 
it may become the particle size of about 500 micrometers. Or it is good also as producing the particle of the particle size 
described above by supplying and spraying a Cu-Zn catalyst on spray dryer equipment after distributing a 
predetermined solvent. Moreover, in case the particle size of a catalyst particle injects gas in the reforming machine 
which encloses this catalyst particle so that it may mention above, it is [ that what is necessary is just the magnitude in 
which it is fully agitated and deals by this gas ] desirable [ particle size ] to consider as the particle size of 100 
micrometers - several mm. Moreover, although the configuration of a catalyst particle may be what kind of thing, 
considering the effectiveness of churning mentioned later, the spherically nearer one is desirable. 
[0145] Like the example mentioned already, although air is supplied from a blower 38 while the original fuel gas which 
consists of a methanol and a steam is supplied from an evaporator 32, by this example, such original fuel gas and air are 
supplied in the reforming machine 130 through a pressure regulating valve 132 and an injection nozzle 134 by the 
reforming machine 130. With an evaporator 32, original fuel gas is discharged in the condition that a methanol and 
water have a predetermined temperature and a predetermined pressure from an evaporator 32 since a temperature up is 
carried out, evaporation and. This original fuel gas is injected in the reforming machine 130 through a pressure 
regulating valve 132 and an injection nozzle 134, after being mixed with the air supplied from the air supply way 39. By 
injecting the original fuel gas containing air, since the catalyst particle is enclosed in the reforming machine 130 as 
described above, within the reforming machine 130, it flows and a catalyst particle is agitated, as the drawing 20 
Nakaya mark shows. Although [ here / the reforming machine 130 of this example ] injection of the original fuel 
containing air is performed from seven places, if churning is fully possible in a catalyst particle within a reforming 
machine, the number of injection parts is good also as a different configuration. Moreover, the capacity of the reforming 
machine 130 interior should just be the magnitude by which the catalyst particle of the specified quantity may fully be 
agitated by the gas (original fuel gas containing oxygen) supplied by the predetermined flow rate and the predetermined 
pressure. 

[0146] In the reforming machine 130, the filter 136 formed with foaming nickel is formed in the edge which an injection 
nozzle connects, and the edge of the opposite side. Although it bars this filter 1 36 that the catalyst particle enclosed in 
the reforming machine 130 leaks outside since it is fully formed in the shape of [ of an eye ] a fine mesh, it does not bar 
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it that the fuel gas generated within the reforming machine 130 is supplied to CO reduction section 36 side. The fuel gas 
which passed the filter 136 is supplied to a fuel cell 40, after CO reduction section 36 is supplied and carbon monoxide 
concentration is reduced. 

[0147] Since the catalyst particle which was enclosed in the reforming machine 130 according to fuel cell equipment 
equipped with the reforming machine 130 constituted as mentioned above is always agitated by the original fuel gas 
containing air, only the specific field of a catalyst does not carry out the temperature up of it too much with the heat 
which the catalyst particle which exists in the location to which the original fuel gas containing high-concentration 
oxygen is supplied always interchanges, and produces in oxidation reaction. Here, since the gas injected in a reforming 
machine in order to agitate a catalyst particle is gas (original fuel gas containing air) for presenting the steam-reforming 
reaction and oxidation reaction which advance within a reforming machine, it can perform to coincidence actuation 
which supplies a original fuel to the reforming machine 130, and actuation which agitates a catalyst particle. Moreover, 
the electrochemical reaction in the reaction or fuel cell in a reforming machine is not influenced by injecting gas in a 
reforming machine. 

[0148] Moreover, since the heat produced in oxidation reaction is also distributed by churning of the catalyst particle in 
the reforming machine 130 in the reforming machine 130, temperature does not fall too much by the specific 
downstream like the conventional reforming machine. Therefore, with the reforming vessel 130, it is maintained at the 
condition that the activity of a steam-reforming reaction is high, in the whole catalyst particle, and the speed of a steam- 
reforming reaction can be raised. 

[0149] Drawin g_21 is explanatory drawing which expressed the temperature-distribution condition inside [ from an end 
side ] an other end side about the reforming machine known conventionally [ with the fixed flow direction of internal 
gas ], and the reforming machine 130 mentioned above. Here, the gas supplied to the reforming machine 130 mixed the 
original fuel gas of the temperature of 250 degrees C, and flow rate 670 1/min, and the air of flow rate 140 1/min, and 
injected them in the reforming machine 130 from the injection nozzle 134 with five atmospheric pressures. Since unlike 
the conventional reforming machine oxidation reaction does not advance too much to a specific edge side and an 
internal catalyst particle is concerned with a reaction in the equal condition, the reforming machine 130 can equalize the 
internal temperature of a reforming machine in a 250-300-degree C temperature requirement. As explained above, since 
temperature does not rise rapidly near [ the ] the entry section, the reforming machine 130 of this example can prevent 
un-arranging [ which it is called generating of the catalyst de-activation resulting from a temperature rise mentioned 
already, or a by-product ]. Therefore, it becomes possible like the example mentioned already to raise the endurance of a 
reforming machine greatly. 

[0150] In addition, although the original fuel gas containing air was used in the 6th example of the above as gas injected 
in the reforming machine 130 for churning, it is good also as using the gas which consists of any one at least among 
methanol gas, a steam, and air. In this case, what is necessary is just to suppose that the remaining components which 
were not used for injecting in a reforming machine for churning of a catalyst are supplied maintaining the condition that 
the catalyst particle was enclosed, to the inside of a reforming machine from the position (it is desirable that it is the 
upstream near the above-mentioned injection location) of a reforming machine. 

[0151] Moreover, although the catalyst particle enclosed in the reforming machine 130 by injecting high-pressure gas in 
the reforming machine 130 is agitated in the 6th example of the above, it is good also as agitating a catalyst particle with 
means other than injection of gas. For example, it is good also as establishing the mechanical means which can agitate 
an internal catalyst particle in a reforming machine. 

[0152] Next, the configuration to which the part to which the air with which oxidation reaction is presented is supplied 
is changed with time in the catalyst section as the 7th example is shown. Drawing 22 is explanatory drawing showing 
the configuration of the reforming machine 140 of the 7th example typically. The fuel cell equipment 20 of drawing 1 
and the fuel cell equipment of the same configuration are equipped with this reforming machine 140. As shown in 
drawin g 22 , the reforming machine 140 equips the surface with the single reaction section 141 constituted by the 
honeycomb which supports a Cu-Zn catalyst, and is formed in it in the shape of a cylindrical shape. Moreover, the 
reforming machine 140 is pivotable by the predetermined motor which is not illustrated. Here, although the reforming 
machine 140 discharges the generated fuel gas to the 3rd fuel-supply way 65 like the example mentioned already while 
original fuel gas is supplied from the 2nd fuel-supply way 64, it has connected these 2nd fuel-supply way 64 and the 3rd 
fuel-supply way 65 to the abbreviation core of the cross section which carried out the approximate circle form of the 
reforming machine 140. By driving the above-mentioned motor, the reforming machine 140 rotates at the rate of per 
second 1 rotation centering on the core of the above-mentioned cross section. 

[0153] Moreover, although air is supplied to it from the air supply way 39 while original fuel gas is supplied to the 
reforming machine 140 from the 2nd fuel-supply way 64, in this example, the edge by the side of connection with the 
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reforming machine 140 in this air supply way 39 is formed in the 2nd fuel-supply way 64. The edge of the air supply 
way 39 formed in the 2nd fuel-supply way 64 curves in the space established in the upstream of the reaction section 141 
in the reforming machine 140, and is carrying out the opening as a diffiiser 142 after that. This diffiiser 142 meets the 
edge of the upstream of the reaction section 141 , is carrying out the opening, and made that location that carries out a 
opening near middle with the circumference section of an edge cross section as well as the central point of the edge 
cross section of the reaction section 141 by this example. Air can be supplied to the eel of an abbreviation moiety 
focusing on the eel which is all over a diffiiser 142 among each eel of the honeycomb which constitutes the reaction 
section 141 by blowing off the air supplied from the air supply way 39 from this diffiiser 142. 
[0154] Therefore, if the reforming machine 140 of this example is used, in the eel which receives supply of air from a 
diffiiser 142, both a steam-reforming reaction and oxidation reaction will advance, and only a steam-reforming reaction 
will advance in the eel which does not receive supply of air. It rotates, as the reforming machine 140 was mentioned 
already at this time, and in order not to concern the location of a diffiiser 142 with the condition of rotation of the 
reforming machine 140 and not to change, the eel which receives supply of air changes with time. 
[0155] Since the eel which advances oxidation reaction in response to supply of air changes with time according to the 
reforming machine 140 of the 7th example constituted as mentioned above, in the upper section of a specific eel, 
temperature does not rise too much. Oxidation reaction advances in response to supply of air, in the eel in which the 
upstream cut only the temperature up, it will be in the condition of not receiving supply of air immediately, and 
oxidation reaction stops, and since the produced heat is consumed at a steam-reforming reaction, temperature does not 
rise any more. Moreover, in the eel in which heat was consumed by the steam reaction, without receiving supply of air, 
since air is supplied immediately and heat arises by oxidation reaction, temperature does not fall too much. 
[0156] In addition, in the reforming machine 140, since the ratio of the amount of methanols and air content which are 
supplied becomes settled from the example mentioned already, the quantity of heat which the steam-reforming reaction 
which advances within a reforming machine takes similarly, and the quantity of heat produced in oxidation reaction, it is 
fixed. Here, with the reforming vessel 140 of this example, the eel which receives supply of air is always the 
abbreviation one half of the whole eel which constitutes a honeycomb. Therefore, in case each eel receives supply of air, 
the oxidation reaction which produces the heat more than the heat which takes the methanol which a superfluous 
quantity of oxygen will be supplied and was supplied rather than usual to carry out steam reforming occurs to the 
amount of methanols. However, as mentioned above, since supply of air is suspended immediately, as for these eels, 
temperature does not rise too much by the upstream to which air was supplied. Moreover, since air and original fuel gas 
are supplied in the condition with superfluous oxygen, the field where oxidation reaction occurs spreads even in the 
downstream more from the case where the oxygen of the usual concentration is supplied. Therefore, temperature does 
not fall too much by the downstream like the conventional reforming machine. Thus, with the reforming vessel 140, 
while maintaining die whole reaction section at a predetermined temperature requirement and maintaining the activity of 
a steam-reforming reaction at a high condition, the speed of a steam-reforming reaction can be raised. 
[0157] Drawing 23 is explanatory drawing which took lessons from the whole eel which constitutes a honeycomb with 
the reforming machine known conventionally always supplies the oxygen of a predetermined rate, and the reforming 
machine 140 mentioned above, and expressed the temperature-distribution condition inside [ from the upstream ] the 
downstream with it. Measurement of this temperature-distribution condition was performed in the gas supplied to the 
reforming machine 140 in the conditions containing the air from which the ratio of LHSV(methanol volume / catalyst 
volume processed in 1 hour) =3, and an oxygen/methanol becomes 1 1%, and the water with which the ratio of 
water/methanol is set to 2. Unlike the conventional reforming machine, temperature does not rise too much by the 
upstream and the reforming machine 140 can equalize the internal temperature of a reforming machine in a 250-300- 
degree C temperature requirement. Therefore, the reforming machine 140 of this example can prevent un-arranging 
[ which it is called generating of the catalyst de-activation resulting from a temperature rise mentioned already or a by- 
product ], and it becomes possible like the example mentioned already to raise the endurance of a reforming machine of 
it greatly. In addition, when fuel gas was generated using the reforming machine 140 in the above-mentioned 
conditions, 2 = 23% of COs, and H20 =17.5%, 2 = 9% of N and the fuel gas used as CO=0.5% were obtained, and 
operating good was confirmed H2 =50%. 

[0158] Although the reforming machine 140 of the 7th example explained above was considered as the configuration 
which the diffiiser 142 with which air is supplied is fixed and the reforming machine 140 rotates, a diffiiser can rotate 
and it can also be considered as the configuration to which the reforming machine was fixed. Such a reforming machine 
of a configuration is shown below as a modification of the 7th example. Drawing 24 is explanatory drawing which 
expresses typically the configuration of reforming machine 140 A which is the modification of the 7th example. 
Reforming machine 140A is equipped with the almost same configuration as the reforming machine 140, and attaches 
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and explains Sign A to the same number at a corresponding member. Reforming machine 140 A does not rotate in this 
reforming machine 140A. Moreover, the predetermined rolling mechanism 144 is formed in the bend which was 
prepared in the edge side which results in diffiiser 142A in the air supply way 39 and which was mentioned already. By 
this rolling mechanism 144, the edge of the air supply way 39 equipped with diffuser 142 A is rotated, and the field to 
which air is supplied from diffuser 142 A changes with time in the upstream edge side of reaction section 141 A. 
[0159] Thus, also when using constituted reforming machine 140A, the same effect as the reforming machine 140 of the 
7th example can be done so. In addition, the rolling mechanism 144 established near the edge of the air supply way 39 is 
considered as the configuration supported for the edge member 143 equipped with diffiiser 142 A, and the base of the air 
supply way 39, enabling free rotation, and the above-mentioned edge member 143 is good also as rotating according to 
the reaction force to which air blows off from diffuser 142 A, and it is good also as generating turning effort using the 
predetermined power supplied from the outside. 

[0160] In addition, what is necessary is to prepare two or more air supply openings in the upper section of a reforming 
machine, to be able to be good also as a configuration which changes with time air supply opening with which air is 
actually supplied, and just to be able to change with time the part to which air is supplied in the reaction section, 
although carried out to rotating either the diffuser of air or the reforming machines in the above-mentioned example. 
Moreover, although [ the above-mentioned reforming machine 140 and reforming machine 140 A ] it has the reaction 
section constituted by the honeycomb, each reaction section may be constituted by being filled up with the pellet which 
supports a catalyst. Also in this case, the same effect as an example can be acquired by changing with time the part to 
which air is supplied in the reaction section. 
[0161] 
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3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 3] 



3& 



[Drawi ng 4] 



81 



82 .83 



► 85^ 



[Drawing 1] 



^20 




[Drawing 2] 



http://www4jpdljpo.gojp/cgi-bin/tran_web_cgi_ejje 



1/15/2004 



45P 




UP 



[Drawing 5] 




[Drawing 7] 



3UA 



[Drawing 8] 



if 



90 



64J;y 




[Drawing 9] 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_ejje 



Page 3 of 10 



(A) 




IB) 




[Drawing 
IA) 



[°Jmm[] 0,7mm _ 

□ □□□ 

□ □□□ 



(B) 



■fe^S *9'i-1)L.gEiO. 4mm 




-t55 v^/>-*ASJS0. 7mm 



IC) 



II f- 

1 mm 
1 1 i 


1 m m 


1 






1 




1 


1 


1 1 


1 1 


1 



[Drawing 10] 



http://www4ipdljpo.gojp/cgi-bin/tran_web_cgi_ejje 



1/15/2004 




[Drawin g 11] 

j] 00 



Page 4 of 10 



64J;y ■ 



101 



[Drawing 12] 
400 



■ 85^ 



102 




[Drawing 13] 



,110 



6 4^y-»" 



,111 



39- 



X 117 



•85-v 



[Drawing 15] 



http://www4jpdljpo.gojp/cgi-bin/tran_web_cgi_ejje 



1/15/2004 



/11QA 



„111A 



r 111B 



6 4<ty- 



[V-1UA JlrUB 
T^115A K-115B 

^12^113^12^ 



-39A 



39 — 



39B 



113B 
69B 



[Drawing 16] 

too 



200- 




300 

an 



[Drawing 14] 



•S200 



i i 2. 11 3*raft / 




Ti £Ta 


, ^ ? 




NO 







[Drawing 17] 



1 " ^ 12 ° 128A 

129A n ni27 



122 .123 



126 
6 4J:y-» 



121 

124 125 129 



•85^ 



http://www4ipdljpo.gojp/cgi-bin/lTan_web_cgi_ejje 



Page 6 of 10 



[Drawing 18] 




T2 (DWc&l&fr ~* 

.S370 
NO 



t«-0 








t-0 






S400 1 







YES rS350 



-S400 



J 



GED 



[Drawin g 19] 
iOO " 




An 

[Drawing 20] 




32- 



L0 

± 



132- /P" r39 a I R 



•AIR 



1^-136 
-130 



-13A 



f 63 f ^» 
I* 



-A. 



[Drawing 21] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



1/15/2004 




[Drawing 23] 




[Drawing 24] 

„140A 



U2A 141 A 




65 



[Drawing 26] 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_ejje 



Page 8 of 10 



too 
I 350 
I 300 
* 250 



■c 



200 - 





151 © 


m\ 52 


i 



300 



[Drawing 27 ] 



.160 



6 4j:y-*: 



161^.162 f 

\ ♦ A A A 

i — ! — ? — : — r 



i j i [_ \ 

~v ▼ V v 



X 



163 



6 5' 



[Drawing 28] 
400 




AO A° <*»> *^OJB»mm ff Jjg^ 

[Drawing 29] 

160 A 



6 4*y-i_ 



J- 



[Drawing 30 ] 



171 



9 

173 



170 
172 



1-176 

n 177 

-» ^,175 



174 



►6 5^ 



[Drawin g!!] 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_eije 



1/15/2004 



400 
350 
300 
250 
200 




0 
AD 



ADfr6©8B!mm 



[Drawing 32] 

I M82 



6 4<fcy 



300 

tan 



180 




85^ 



[Drawin g 33] 
400 




[Drawing 34] 

3 9J:y 

_L_ 



8 4J:y • 



■194 
196 

191 



>95 190 
CM97 ^ 



<Sk-198 , , <BM99 , 



192 ^193 



200 



193 



[Drawing 35] 

400r 



350 
300 
250 
200 



■8 5^ 




300 



[Drawing 36] 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



Page 10 of 10 



3 9£U 



6 4J;y 



.196A 
--191A 

M 



/I90A 



-*■ 8 5~- 



193A 



[Drawin g38] 
400i 




[Drawing 371 
(A) 



196B 190B 
^4 



I 191 B 



5^ 



-6 5^ 



(B) 




190B 



191 B 



193B 



[Translation done.] 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_ejje 



1/15/2004 



(19>0#BftfF/? (JP) (12) Q ||g 2|5 £f $| (A) 



(ll)ttgtUH£R#5 

#^11-92102 

(43)2:11 B ¥J*ll*f(1999)4,B6B 



(5Dinta. e mm^ F I 

C 0 1 B 3/38 C 0 1 B 3/38 

H01M 8/06 H 0 1 M 8/08 G 



msm*. nxmosas fd (-£4ojo 



(2i)mRa# 


tlKTlO-210354 


(71)tHKA 


000003207 














(22)fflKB 


¥j£10¥(1998) 7 J! 8 B 




g»i&£Btf ha**ri#i& 








(72)S»5I# 


BSS3 




(31)«ifc*fc£!gfMt 


ttR¥9-214112 






ha*B» 


(32)«&B 


¥9 (1997) 7 J323 B 








(33)flBfct&feKS 


B* (JP) 


(72)SW3# 














ha^Sft 
















(72) IBB* 












SM&SBTfr h a 9n 1 #« 


ha^aa 








#8sfe&*fcrt 








(74)«SBA 















(54) [$gwa>£*] «*WfcH§£» 



(57) mm 

[ftlft^lfc] Cu-Zn«!:fi5WS3 4(1, 



3* 



► 65^ 



80 



81 



mmmmmzMLx, tsammtyKmt^mfs.tmmt^ 
m&x.mis.&'S&fc&i&m-rztiSii&k ftommkRit-ziB: 



(2) ^BfiJF 11-92102 

mums] Rjft4:fli5Rjs-e*>o-c» sub**** 
*WB*iKft*«EJE ^(EJii- S tt^ * ttGttflsKtt: fell 

9, 

so mmBHk*.mi±* 9 s — /w-c*> 9 . 



-2- 



A T 



3 

ffittzmmb. 

\c£^xm%zmntfxzwtii-tz>nQ.bz*.iriw*.zm 

1^*513] »Sfc&#9Rj£-efco-C\ mt^mb 30 

Jiff u «W2*3R*acKKfl?*anTi-*isiic, mmmit 

*{S;L5«**i5fc«&Sfi. 

[»*^ 1 4 ] it #js 1 3 mm<D%m#mmw.xh o 
ti. ^immt^m b fcmn bmmb<D? < 1 1> 
a, 50 



1-92102 

4 

# 0 RfcXtb><?X1iii&fclk7kmzm<k-tZ>mit5ifc b & 

Ktt>x±cti^mm-i-^mKksm&xi>ox. 
ms*m*&KBu& b mmmtRfc b zi&m-i-zmmz 
ffiz-zmmnb. 

z>m<k#xm%s^mb, 

fr^M^J&t &fB*3«M!*iSR3SB. 

an?u itfriE*i^emras&iiffi-5Ki^ n&iBg&te 

tot>*tbmm-rzm&#*&m^&b. 

mtzztizmzMb. tsi&m'&ifx&wmzfrzmmw 
bzmm^. tftmm&wbttmmmwb<Dmx'® ! &&z 

imxm 1 7 ] 1 e ia«©ji«!|si-efeKgBT?fco 

T, 

jsassr^u — - 

m b m%<Dm&&&to<Dmz&tiim b zmm vxwtrtx 

©A5 Pa5tajP^t«r^LT^:ltTnc5ff*3Sl 6 
iE©Wj^^aSc®SIB„ 

[ft*gi9i ytm&ft?&i&xhix. mit*.mb 
*m%bi>-b*m*^^zikmf&i'g:&.fcb. mm* 



-3- 



5 

tWE3Mi«ek»Krt? t itiiiessHfcRjs t zfem-tzmm * 
ttimmmmzMvx. wtrnztt-tzsutM 
as*- e>*tu-r «*»#*#a** t x 

Wl:i:|3^T£CSM*e*SJ!?£®«frKJ:oT, Stria 

[t»*jS2i] wmzftofrfcx-hix. mtfcmt 

*3R«ii:*»e>**«rfeJ*t-5*JK«Bk*SJ4?i:, »»* 
iifrU grE*3(E«?kllK«?*:Jt^S«»^ 1»EIM1: 

sts-c^ c fcfR*«ra-r* amsMtaw-o *> o -c . 
ffiw.mmmz.tti,x, mmm^mt7km^.ti:^-r 

[sfjfcJS2 2 ] IS^iI 1 1 L21 V>-fHA>SEtti7> 

[»*>S2 3] »?R&#5K*£-efco-C, &<fc*SSi 
iifrU «rE*US«lBk«Srti:*rJtfrr*«{l-, tfrEIWb 



(4) ZtmW- 11-92102 

6 

«nett«c»»c»u-c, *ne«flak* **** 
flfrtsittiSE^ii. striB^iositSBt striae 2 wSfSSBt 

"C, 

ffi&mm&xmfrt % «riE7K^^efe«K^*j ± xtmum 

[f**JS 2 6 ] it^Jg 2 5 IE*fc<z>«i!|6Kfe|t ^B-Cfco 

[0 0 0 1 ] 
[0 0 0 2] 

so mmz-si^zmbjfxitmmmizmmisixx, m 



-4- 



(5) 



1-92102 



8 



JO 



(l) Att»aifll^i3lt5KlS, (2) SttRffiffllKSs * 
Hz -* 2H*+2e" 

(1/2) 02 + 2H*+ 2 e" -> 
H2+ (1/2) O2 — H2O 

[0004] a* o«»«ft<D 5 B*rt#*SHI8» 

CH3OH + H2O — 

C02 + 3H2-49. 

[0006] ±ib (4) j; 5 *SKftekJtK 

CH3OH+ (1/2) O2 

— C02 + 2H2+189. 



[0 0 0 3] 

- (1) 

120 — (2) 

- (3) 

[0 0 0 5] 



5 (kJ/mol) »■ (4) 

[0 0 0 7] 



5 (kJ/mol) 



(5) 



[0 0 0 8] _b|E (5) 

-01 (WSMMbRJt) «r**>i% *JR*aKSJ6S:fT4 
pMSlgti^ttSi^Mt, (4) 

*ri--<T»{bsrt?-e4 «t o rig 5 n t h^im 

[0 0 0 9] 

i^T. i fto-c L* 5 i: ^ 5 IB 



[0010] «»8[«»«rt«-eiaft»**str— ^ £rff£ 
Ej&&£xm{kfcfo&<B:m-rziimt ucu-zn* 



-5- 



9 

[0 0 12] »3pKkJtagiioT«fl!»-i3V^Trt» 

[0013] ^n«>ttfBnHtKaa, - 5 l^im* 

to 

[0 0 14] 

5 »{kKJ6 1 Sriftfr L . fttrE*f!K*iefcRRJ£ fli" £ 

+&im*m*.&mmt. mmmmm^nvx. mm 

ft\cTffi.M\cm&ti% X o MEW**** ** s 8fAS 
[0015] &LL<D J: 5 CM^nfcM^^ l <dj& 

£> o r B&EBitok* £ SKM" 5 KflsRfS £ StiHt-T 5 . 



(6) 4$f!8¥l 1-92102 

JO 

[0016] ro«t5ft«S»QkKK»-J:Htf. WEIK 

ffimizm&tiz>z-t\££ox s TmM\z&^x. 
[0017] !Rj»»^^«r«fiR-r5K{b**, 

*ttixtf±ELfea**#5r.i:^-c#5o 

jrkft ^ffiii-r s mm t sk^ris zfem-r zmmt 

icioT^rtt^OElS^ffiii^nsr t £ Ltt) J: 

[0018] _bE*^P^^>^ l <o«S»ScKiS»-*5t^ 
-C «ME^^«a««*«tt. *E«8Mt»lc*5lt«mE 

"9 t>, flftEMJB»^^3d s «£ixSaEMr^Wrffi 

4«att5riiaot, «rEK«»^* s «je**b 

5«o*ci3lt5ffirElSJRW-^^^ai£S:, MrE«»:*f* 

^0 R&'&ZZt&XZZo 

[0 0 19] 2 <D«S«B|-3kKKWi. ®^^r# 

5**«acKR«t. »»S:fP5R«"C*>oTWE«<fc 

»iiitfcot, mE**«aKKJCi:aEiWb 

Elt^*ffiit^5tti«Sr{«x.5ttfflCa5t, fflEftUKSBK. 
>e+Lr, WEKfc*«t*aK«lt**^S:^-rsiH«S 

50 ii^i-5ME*^m&®E^^J:^E^bEJ^^m 



-6- 



11 

[00 20] &>±(D£?\cmf&Ziltz*ftW<0$&2(Dm 

V^T, BHKl*flE5EJS-C*>oT. KfbzkSil k frM* k 
fe o T UtEMflsic* SrSNtr 5 Sfc<bRJS t L , £ 

[00 2 1] roij fc&**3fe«36Btc Xtni. mtBL 

mSti5«|-e*)oT, (WreBMbRJStffiHSfclMT-t- 
•SMC^T, iaS«5±#ttfTLS 9 r t&t£\r\ 20 

srti^o-t, tsse«(c*5v^t, *^seefestSJE£:»s 

[0 0 2 2] *3SW<7>m3©«SWafcR«KW:, 

fcZmft-fZEUC^ lltriEI£{bKJ£^&bfc»i&*iJJBi-5 
Iifrf2«g£ftic*f-L-T. lltrl^flsk* 

mmmn\c*n,x. w&s&tt-rzmiKxx&mmirs 

St SMI*. 5 w t i t5„ 
[0 0 2 3] UUi©i M-«^£frfc*3£W»!fS3eD«£ 

k mitfrfc k Srffi^-fS 

ii^*«;t*tttt»ic*rL-c 4 mfcfc.mkfcmm.k*^ 
m-rzmm&xxk. mmztt-rzmfctfxkzmM; 



¥fffl¥-l 1-92102 

12 

Z&it&fck&mn-tZ. rcDt#, HWElMbRfcT* 

[0024] 4«M*sWt«i«ic itttf , DtGR 

{b#*a«£A£iX'5<fflfc:}o^-C, ^ISSlibRJS^n^ 

tlcioT, &{bE&a*iI^5fPi^tf 5 £9T^Wcj£ 

[0 0 2 5] JiE^^<D^3(0^eS:IC^a»-t5VN 

r v atriaK{bS(£:ai*a^att, «tiiatt{SESc(c*3</NT, m 

kteZ &b\ztei$.^Xt£Z>z.k k LTtiv\ 
[0 0 2 6] 3|E«M<0|g3©«SiH-Bfe«^WC*JV 

■c, sfriBTK^seJcKKJSSrffiit-rstt^tgfriB^fbKiC 

^(Eii-t-Stt^ k (*m-(K>f&mX'$> 9 , «&15^fbR««i 
[0 0 2 7] *38«©|g4 0«S»efe«^g»i, 

9SJCt?foor, K{b7Kfgt7k^t*^*^^i^i- 

5*iiMefc©KJ&i:, «fc*»5RJC-e*>o-C«nEKfb 

k. mmte®m\cttvx, mm^itykmk^m^.k^ 

!E(»aEftlc*rL.-C, IMl«r**-r«IMb^^*:«fe»^-* 

efeSRj^feivstneiKbSrtjroiS^b-fc^y yf-tt 

k. mmmf^ftX'mni-zEcfc<vmftVim&8iai-$-z> 
K««rtw*a*ai:«rfli*., stria^b^^^^ii. 

tSflSttJKftlC^-t-S^^ra^fc "9 ©SiilrlKO 

i6Yb^^^©^ai«**'J#i--5SSl»«ffil®^a«:S 
[0 0 2 8] &Lh<£>J: 9ld«fie$ixfc*%W£Om4(7)^ 



-7- 



13 

tf^aiMRfttf**, l^£^#-r5gHb#*4:*rtS«S 

[0 0 2 9] i©J:5ftJ»|BWfcft8«l-J:ntf, 
T fiJEAS-h# U-T g"C L* 5 <D&p5]t-r 5 r. t ^"C* # 

{bi-Sitrt^TffiifcS. 
[00 3 0] ±Eb7t*^BJ(7)^4 <7>%m& l &$imz*i 

-{b-f-5?a*SrSbf-Si«>-5wi:as-Cir5„ 

[0031] *&me>tiss<nfim&wm&±* wm&w 

*ilS&i&fbi-SI&fbRj£:£*i§ffU flriE*?RSC3ScWE 
J&trilff*SNilc. SWB»<bKJCt»^Cfcr»*«ffl-f* 
imiglTfeot, flfffE*^ec»5JStB*IB^b 

mn-t -s $au*mn&.'gKi&*i x t^stne^bKJt 



(8) ^BS^P 11-92102 

[0 0 3 2] U±<D£l\zmi£Zfrtt&W<Dm5<Di!ti 

n&Kmmz. Tkmts.&mBLs&kmtBLfckz&m-rz 
tm&ffi*.z,MmmzttLT* fflt*.*k*.mf5.km*s 

<&mzftofri&X'3bor, mt7kmk7i<.m%.kfr 

o TfrlEKfbTk^ fci&fb-f 5 ^-fbSiS t Sritffi" 5. 
rcot# x MIE®?-fbKfS-C^CJtffe«:fiJfflLTMiE7k^ 

[0 0 3 3] i(OJ:5fc*mefe«£fifcJ;ixtf, HtffSftfe 
KWtas^-C, S(rl2^!|s|-^^^A$ixSgpfi:i:. ffir 
J£!Hm#* ZVmi-Z&6Lk<DA)xmz.&'rTtl:t>i\Z1z 
«\ JU)Rls|.^^*^A*ix54*3eoffi«l-*5VN-C, ?&S 

20 ±# LiT#*5 w £ 1 J; Z>f&m£it*?m£.f$.®>v>&£. k V 
[00 34] ifE U7t*HB^ 5 <©*?S!t5feJc!a^B(-*5 

i|Et-^^^#ta-r.5gB{iLt^Att#x..5r k k L-Xiii: 

[0 0 3 5] *:^?fl<O^6C0j^i|s|-efeK^gl4, 
¥0 6*^efe®KlCt, ^«r#9St£:t?fco-CHfII5^b 

7kmzmt-tzm{k&j&k%mftL, mm^m^KR 
fczmn-rzmi^ mzmitBLfcxikctimzmm-fz 

EMSSfitfeoT^ S(llE7KilSieSr»R)Si:fitII2^{b 
Sl6fc4r(SJlM-*«Wi«:«*.5«c^-«r, rtSPlcitAUT 

j: t/sfjiE^bSJtwg*^ cfc*ii)y ^ttmmu 
jo mtemzmnztz**. mm^tm^xmw-r^mm. 



-8- 



15 

[0 0 3 6] W±^J;5tc«fiK$tvfc^WcDB6C>^ 

[0 0 3 7] rwipfc^efeS^BKifttf. ffiristt 
tt'sri c i s mm^it^m^^^ t v 

3 BfcftS©WiM4*r** < ft± 

[0 0 3 8] ±ffiUfc*36WwS6«*Si|s|-BS:Sr^tt^33 

<fc oT^roihf^Srl^^F^/j: ^T-# -5. 

[0039] *3&m<»m, 7 <Dm&&wmmn. 
[oo4o] &l±<ox o\zm&&fttz*5&mv>Wi7 <r>m 



(9) 11-92102 

16 

io ®,wgmfrt>mtii£tiz. 

[oo4i] zomtmn&mmm^xthtz^ mzm 

[0042] *mw<D$88(oti!m&mmmte, ytrnzw 
om.fcx$>r>x. mtfcmb*mis.bti*ii*.m*±&rr 

«MBKkKK«-e*>or» mne^ftttKKjetiHrEKfb 

[0 0 4 3] tl±»J;plc«^$^^iK^8»^ 
[0 0 4 4] ifi!)J:5*j»|BKfe)Hi«lcJ:*ttf, StrlEte 

so mgHcts^x. m?mji&'&#xb&izm{£#x&Wi&$ 



-9- 



17 

ik-^moif&voo&ZL h <^o c z r. t a* & 

?!5<-t--5r fc/45-C-#5„ L-fcrtSoT, «Ms|-efe©36fi4:>h 
[004 5] ±ffi Ufc*«S©i 8 <0^eS:H^g»C*3 

ft < £ t> 2 o«±<OSJSgCSr^T U tfJlE 2 o£L±<7?Kj£; 
SBOSfrfH^mfflli: Sr^LTiSH-tTftS r i: t LX t J: 
[0 0 4 6] *^<Z)f58i?5^i|E|-3S:a3g«^*3V^ 

[0 0 4 7] *^W»S9<D^&fC=!£Kli, SU&&# 

STkSgmeScSRJSt. 3§?&&#5KJS^fcoTlttrl2^b 
*3i&i^b^5i^bRJSi:£iitTU mm*m$,&'£BL 

mmtcnmrnxh-ox, ^smTm^^RmtmBmit 

Bfrl2^{t;5:jCroSm^.i:fc7k3f?y vf-tzmPt***. flfr 
ztzmwk-rz* 

[oo48] sx±.<7>£ o ^mi&ztLtt&mnm 9 <nm 
t&m&ffiz.zfmm£ttvx. mti^.mt^mn.t^ 



(10) 4#BBqzi 1-92102 

18 

*TJ±*m&-rz>m%.(onmz--i$^xQLtz>m*. mfe 

[0 0 4 9] rroj^fcj&ifsf&MgBK.fctUi, ffiEK 

Sfcfbtf^aHfcii&SnsfiflKJs^T, i&£7J5_h# L^-f T 
tic J; 5«fflE^^IU^fifcfe©«* t V 

[0050] mfc*»W©* 9 oJ«*Kicltifi 

s ASr^-r zmfeconm* t>vm zkz 

30 imcfZ>Z.h t LTiiV\ 

[0 0 5 1] *3gW<Dl&i o (D^efeg^gii, Kfjft* 

at, mftf&mnx'mn^zffi&*mn.&'fii5im&£Tf 
^^frh&m-rzm&xxwm^mt; tfiis^fb* 

[0 0 5 2] £k±v>£blcMi8.£titt&W<omi 0<D 

so zmm&ffiz-ztikmimztt^x. ^b^t7k3gmt4r 



-10- 



(11) 

19 

%^-tz>m.m.n$*t. &tmz-sft-rzwtik#xkzm 
■c, ffimm<k#x*mmtsHxtfiWMikRfc&?rtet>ti 

[00 5 3] con 5 fc«M*3feR3£ttK:.fcnti\ MrlEIS 

»h-#**s J; xmEmte#x ztizmnuftx- 
[0054] *3§93©ig 1 1 <D®m&mmmt. 

fl£5S(£:-Cfcor, &{b*&i*^5ta» 

5»H*WIS*-C*>o-t\ MrfB*it^3feRRJ£:fcMJieBS 

*3ll**ltKJ«:«rffiai-*-*«iJt***.«JIS2«)R*«i: 50 
Srit^SttSESBi:. Mfffitt&SSl;:** LT, MriE£Hb** 

ftft^lkt, MUESli 1 «5RJCS51-S*UT, **«r£*r 

-c-iitT-r s Mrt&jcfSsssefcWEJfc*? £ xmmmtfci&<o& 
1-**»#*#a*»fc*«*., MifEMigSBii. strism 

©RfSSB fc MfB^ 2 WSJE&gP k ©WT?»5Elft4rtf 

*n kzmwt-rzo 40 

[0 0 5 5] £JUbz>J; 9«c«j&£;ft,;fc2rc$§9i©fl l i<£> 

z>f&mzffiz.z>&ie>Kfcmztt^x, Btibi&tk*m 
tzbttt-rznzm'&Mxb. mm&tt-tzmitx* 

■5*!£M&»RfSi, 3§fS£#9R&-t-*>oTMJia£?{b 



11-92102 

20 

efcfcftttREJfctfiifH-sa*, Mrfasi 2 roseate 

tfJfESfl l b i i:lciot> 

Mrissg i ©^&ic#tt3MnEKflsRi£-e±c.fc&*f<J 

[0056] croi? ftjKfHfciniSK: «fc htf, HEX 
l^RJS&lcfeVN-c, Mrffii6{b#*a s tfc*&**tT:Mfffi& 

it&.fct>mfT-rz>m®x'te. mmik&u&\ct.<>x±K 

tix* z<om2<DK&nx-mft^zmz7i<.mn.&'XBJ& 
^xiiiimf&miHou&fc-kftL-fgx. t&mgib^m*. 

iSMio>&£. b v^ofc^Ffp-g-^ CX b z. b t-ti. < , 
[0 0 5 7] ~CT% *3S93?>!gl*;fcttSfi2ro^3fe 
WSSicio^-c, MrfB^fb*5lfi4^ Mr 
%.-<r>9mmmxibz>z.bb \^x\>^\ 

[0 0 5 8] *3SfJW£ 3 

^aic*3VN-c, MrE^{b*^i±y 9/— MrlH 
*^StefeSRjt£; 1" -5 ftfeJg t MriEg!{bSJ£ «r{)£it-r 

zm&b vm—<o&mm&x $>zz.bbvxi>£\,\ 
[oo5 9] *fc, *¥&&(Dmi i oMmafcKi$sic« 
^x. MrlE^-fb*mr4^ 9 / — o , MriSMiws 

[0060] ;»J:5 *«^©«Si|4efe«^R-ci4, m- 

^/-/KD^bS^t^ffiii^tvs. ft^ttfflEicio-c 
^ 9 J — /KO»fbSJt£:4-{Siii-2>»-&l-«:. e^'i 

iS??-t-S^{bg:JS<0»5i:A,i:*f4, 
fcm&£.Zt£Y*Rl&kt£Z>. Ifc^ot, 

[00 6 1] *^W^1 20^5Sc®^Br4. 
^9KJ6r-foor, ^b7ki^t*^i:^e>*^Sr^fiE 

frfczmn-tzBikic, mmmik&j&x'tkctzmzmm-r 

{bRlSi:Sr{Eiii-5tejSES:ex.5ttSEgPi:, MrfEftfeSS&B 
fcStUT. MJl2^{b*^i:*^i:g!^i:^#^ri-SI^ 

xmn-r 5 M^*^^3feffRrt:>*5 i vBtris^fbs^ 
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[oo6 2] ^<D£? tmft&wmmz xtm, mmm 
[0063] 2<o«ma«as«c*5v^-c, 

[0 0 6 4] roJ:5ft«««)jl«»a«36«-Cli, $50^ 
[0 0 6 5] 

nn&Hcm^zBLm-fZa a in, i 
^nm-rz** s—fl'*^* 2 2, 5 

JBE*«:fTJte5fflB«2 8, /<— *-2 6 £ffiffi«&2 8 £ £ 
ffRLfc*»B3 2, J: 
58cl^3 4, J^#;**0>-IMt«* (CO) 
«W-5COHtt»3'6, ««ft*Effi»cJ:Ofim*«: 

»5 0tr±ftfll*Mfcfci-6. £i**«Jfci. MtttS 

[0066] «m «A 4 o Ht. ■fHK^mmaott 

4 sit Sft?«Bl4 1 K4 2*5«ti^ry-K 
4 3^, 4 s £a><b»f££*i/rv>5o 

[0 0 6 7] — K4 2*3j;t*T/ — K4 3 IS, Sfl? 

K^4 i *p(«a>&*A/T*ir^ K>r 

zxrrs — Y* 3t<Dm^J nm#x&&xmik#*<D 



(12) teBBspl 1-92102 

22 

^tt«»^«EB4 4P*s*a**tTd3 0. tv— K4 
3 <b-fcv<U— *4 5 t^>BBHltt»{b^^at»4 5 PdSJg 
J5££*VC^5o t^U-^4 4, 4 5lt B2ttttll 

Hfcy^»***tr*9, frafi±*y-K4 2fc©n 

i?«»^8l»4 4P4r**U fl6ffitt»art-«*-fe^ 
sWU-tSTy— K4 3i<0WTIMfc#*flM&4 5P$:f 

^-T5o r©i5l^ t/^-^44, 4 511, 

[0 0 6 8] :ct% ®S?fCBi4 ltt, BWWMfrW 

*:*+-. *^»«-eii -^-ftf-vR (x^-^^ttM) 
SHWULfc. «#PKR4 io*®^n tt«t£L-c<z>6 
20 & £ /t \± a & ^ frb * ^ £ tit v * 

[0 0 6 9] K4 2*5<tU?ry — K4.3H, 

ffisax-cv^So ft*5, *y-K4 2*5wry-K4 3 
tt, J: 9**i-5ia*\ KXfftitft>b 

[00 70] t^l/^44, 4 5te x #^Si§£>* 

4, 4 5tt-t©Wflffl^ ^tT^SBg^^m^y 
®fiRLX*5 9. ffii*L*:J;5i-, *y^K4 2©*ffifc 

t»H^8*4 4PS:»rtu Sits»t/wry 

-K4 30tffi^tm^SK4 5 P^Mn o C 

^ ioo7i] jujiji, «tn«%4 o(om^mmxh^m^ 

^4 8©»*|w^tR«tfc i «H»c«M4Wb4 0 j: 
LTm^itr^t^^H t/^l/^4 4, ^y— K4 
2. ««?S^4 1 % 7/- K4 3, -tr^U— ^4 5 com 
ff"C«fiRS*L6*-fe^4 8 L (*HJ£^JT* 

[0072] &lt. ti&nmmmw: 2 0 &m&-rz>)&&m 

50 m&%LW~t-Z> 0 Mfti£3 2l^ **J->V?lst 2 2io 
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3 2lt gK£Lfc«fcpK'<— *"2 6 tEfl2 8t$:f 
^Lt^5^ ^i"6<t 9KffijgS£2 8^Lt/<- 
t26 (D&m&tfX #m*ti* r <^&$&^3£3§ 3 2 

[0 0 7 3] jVZls? 2 2frbm%£$&3 2 tCj© 

^T*fc5^ ^y-/i-^t)iZ.tp^^/-/^K6 OlC 

[0 0 7 4] *^^24^I8»3 2fcl7k«:2l0i& 
r<D^3/K>-^7 2 IS, f^/JO^ 1 £nC<M9m 

5 0^»ttSixT*3«?, SUSPSBS oa>bU«j$;h,£ff-5§- 
KJ;oT^B)£*K 2Jc«^f5***W«-t' 
5 0 ±K**/-/i'i«B6 0 t*ea&B6 2 fctt-&S£U 

t*i*waeiS6 3S:»*u ^©siwwe 

_b|S^2^>-^7 1 tm3^>^7 2 irtd.toTPtfi^ 
[0 0 7 5] H^§§3 2^»R*^ffi*«2 8 tt. ft 

«)Ogttfc5o ffi«»2 8tt, * — tJV2 8 a*5«fct* 

*VCV^ 0 ^-lfV2 8 a*5ti;3^^7*2 8 bii 
l^i±© i/t 7 b 2 8 c "Clft Silt*3 9 , ^-t'^2 

8 & &\B\mmW)-r z> ^ t ic £ v , =»y/w^t28b^ 
BBBBtSrk^S. ig3§S3 2lc^*£<b^c,'<- 
Oj»«|^lCj:oT^-tfV2 8 attBlb£*l&. * — 
If ^2 8 aO0e^|:=i ^\sy^2 8 b fcdl^U 
C^a^U*-^ 8 b«t, H^Lfc£5f-^S<Z>EESi 
*'fTt£bo ay^U 5 't2 8b^ ^»A»2 9t 

«2 8tff«^n^lt Rfk^«»B6 8£^L 
T8^4 0CM^, *WI»4 0K::feitS«« 

[0 0 7 6] ::T\ ^-^2 8all /<-t2 6^ 

6 My^7 0 0, -O^/utt) £r<£JBLfc e * 



(13) 4#§f?¥l 1-92102 

[0 0 7 7] ^-f>-2 8 a*Bllt5^- 2 61*. 
«*ofcfc<D«»Sr* Ktt»k4 0Ott«lt)iSJ:^^ 
A^v* 2 2d^b#t»S^5. «»«»4 Of*. * 
^y-/uSr5feK«3 4-C5kKUr*abfc**y 

Sit* IBtSixft»ofc**t*4«»S*ti»© 
fijja*<Difg±«:Ho-ci*s. i*ti:oJ:54**ftf 

W-Ctl-*— J-2 6lC*5»t5JRj|fcBaSOfc»©JIW4 LT 

m&mw: 2 o ogft^ x 5 4oh #jr» 

2 6lC#Lt«»Sh5. /W2 6^^;-;u» 
bJKXS 3 2 fc^ ^ y —/t'trAJfri-S * # ^ — A'flJR 6 

[0 0 7 8] " T\ J~2 6lCtt^liSJt*feV^7 

3 dSRjt btix& t> . 2 6 wti&smcomm&m 

W5 0lt r.O»l«aft-fe^7 3^&©A*«*S: 

11^7 oic^ifeft-i-^m^br. 2 

SliaitSrFf^^teH (^8 0 ox:frt> ioo o^) tc^ 
30 oTv^ e *-2 6tc*5tt5^g|^^(i, *-tr 

^2 8 a«rlHlte»»bfc:0*>JS55»3 2^»*»tt5. * 
-tf>2 8 a-e^SR3S*Sb*fi*9*< fcv^fcib (#3 1 
0%«rt) s JK3SS3 2tC^lX6«5«6#^^ta*tt 
&6 0 0-7 0 0tl:lU I^3 2^tlt$ 

2 tcigtf>;fxfc'<— 2 6 (D^mmtitWX * l^o T^t: 

*SflHlM»xf^tt. »2JB»«j&B6 4lcS»d>ixraK 

¥0 §f3 4lce^b^^ 0 

[0 0 7 9] &WS3 4I*, ^^tt^^^y-/^<b7K 

«:4=riM-S. :©SM3 4©««*5j:t«»3 4-e 

tt. »2«aft-fe^7 4iSR«tfeixr*5 0. acff^3 4 
50 IS*!*. ^®^5 OtCA^J^iX^a iW»»5 0tt, 
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UMfrtrffljEU *-2 6tc*jfe-t-S^^/-^fiS: 
^tS-r^o ::tf>l 5ICLT'<— f2 6-e«ft^/^(D?a 

m£ismtfx<omj$t&mmi-z> 0 sihbs 3 2 

ix^JSJRW-^^tt. I#fi2 5 0ti:#iaLtv^o 
[0 0 8 0] &^515K»R«3 4^*3**5 

^^tt^o ^o!73 8tt % *»j&>bffi«*rtt0i&A/ 
-cr*L«rffi«u Stt)iiAy^«^M*^K3 9^ 

utis«»3 4fcwet.5. 

3 9li^2W«K6 4td»«KUr^39, :/n!7 3 8 
^Ifc^A^'^Ul, iK«S 3 2 ^b*«&^tL^JjS^«- 
^^*lC3kS«3 4jC#«&$ttSp :/ul7 3 8JlfaJ» 

[0 0 8 1] COte^3 6ti, * 3 6 5 4: 

^LTKK«3 4 3&^«»&*ixfcJ»»^ l P«>-K{bR 

aStRJCH-r-ei- (4) stic^b*:^ HBStcScKRifi 
-e, co<s«a$3 eSrKitsrfc-e, J«»««i4 0^« 

[0 0 8 2] *^JSWO^m?&4 0 ttHfrSK^a© 

(1) *«c«Lfcry — Klcfelt«K«;«rlB*b-Cl»H. 
«»ottfig*ffiT*-&-CL*5 0 jftfttt*l!i4 

ft£ e ft*5, roi ^ftHffiiS^SMSfi-W:*^^^ 

tSSll, iStt»ppm8«aTt?*5. 
[0 0 8 3] COfi«B3 6lilWI&S4xS18»^^tt, 

^#*-e£>9. CO{g:^gP3 etdSV^Ctt. JB*Mf* + 
O**|Cg|*LT-»{^*^»<M s tT4^*t5 0 CO 

fi«»3 6i:fi, -■fc^*^aw«Mls«k«E , e«>*eA 



(14) 1-92102 

s«^nti/^c iocot»S3 

3tf^4"©-IMtK*»*r4, CO(BM«3 

gfl 3 6 WtftfcjKWWa*: 9 Ojlft* ^oftJMMW 

c omm 3 6 ojHEaa^fe-r siiwMf*** 

p mETFfc ft* 1 5 fcWJ» ttl^e 
70 [ 0 0 8 4 ] C 0{£®£|S 3 6 "CiifEtf) <fc 5 ^{fc^Si 

T^-^2 6 M^ItM^ rtoM^^tl^oti^ 
«tt4 0©»ffifly«-^»tS«»Kl6^H^5*lb^ 

[0 0 8 5] »J»ffi5 Ofi, ~*"{?v^l/\2 0 ~ — ?$:q* 

5CPU54^ CPU5 4t4iSIfel^t5 
*LfcROM5 6.fc. PC<CPU5 4t?#S»S£<i0iiS: 
AM 5 8 fc, Ri£Ufc#«ta**>*^ 

jo AW5«i:cpu5 4-ecosi^mi-^crffi^b 

fe#i*y^p 17 3 8 ft if \zm&m j %&ttiti't-z>A 

tiMtf—h 5 2^£{St;t5o 
[0 0 8 6] *«W<?>liW^3*jS:i-SQkK»3 4 

3 4 11, »2«S-ttil&»6 4lC»tti-S«^«8fflJ:0]R 

±tfffi«tt, K«S3 4<ortW4riiiiaL436«b7KIK*3k 
KRK*5J:t«MbKJa; (*B5MfcflsKJ&) fc***tS. * 
^ fi^3 4rti:fcv>T, (4) a»c*-f*3imaKE«:*5 
115 (5) *lc«i1MbK«l-J:or*rilSix*:**y 
y^ft«l»Xf^«:. t>5-*^*B«J:9*3l»»«jeB 

6 5«c*astLSo roac»»3 4tt. -^cortat-x * 

1RJ6W8 0*5ll^»2SJt£:ffl8 l SrfllxLrv^, 
bmi^fSa5 8 0*5<ttJ«m2S^8 1 Jl, SSCCu 
- Z n ttK«:&MP b^c ^ ^ )V^z=-* Ai: L T«fife * ixT 
^•9, iffiiH (*2»»^|g6 4fcO««ffllCiS^ 
«) |C»A&h^ffiEJ&A8 0tt. T*« (»3«» 
«»B6 5 4:<o»«»^i6^^«) ^»«SixfeiB2Kj£ 
50 358 110^. Mt5t;^m<^5J:9l:M 
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27 

[0 0 8 7] I34I1 »1KIS»8 0*5«tU5»2RJS:tt 
8 1 ^MtS> ^/wn=* A ©*»rffiO— 

8 3fc«BLT»#Six-C^6o ¥«#<0* 
ry^S82i:, tt*tfc»0tttffc*^>'l'**8 3 

b*LTl^6fctf>, r^fy^ffi8 3i:¥K^r 
[0 0 8 8] *1»C8&8 0 £»2EJ£»8 1 

tm ^ ^ /wn^ ^ a * a&a-r 6 ^ # (cffi ^^^-x>- 

U^S8 2, 8 3 0J?^^^ 0 -c*5«9, r*U-J;o 

«x.S-fe^*3&5*ftoT*dlSix5o f£lEJfcSB8 0 
tt\ J¥£3&*0. Imm^fy^fi8 2, 8 3tC<to 
T»*S*tfc^=*A3ft*bft9, »2RJ£»8 1I4, 1? 
£ri>0. 0 3mm^fy^S8 2, 8 3 \C£^XJ& 20 

;t. 3I2EJSSB8 lte. I^U< 1 cm 2 fc^"9»9 lfl 
IBlfcJ: Slc**©****-^ 

Rftns o\c^f ^^f^m^<DWT^<ommm as 1 sic 

»8 Hc*5»t5^8ttKoWfffi^>«ffi« (ff52E/SS&8 
£o 

[0 0 8 9] 1E/SS&8 0*5j:t5»2RlC»8 1 tt, 

J:ot»fcCu-Zn»«li, rntrW»tTSe>l:7 

[0 0 9 0] »±^J:5tc««SixfeBfeK»3 4lcW» 

ffl8 0rt*SSU &lc, -t;/uft0>£*\ -f-fc*>*>#* 
**l»K«>«Ba^*#v^2RJ«»8 lrtSriKBi- 



%fMW-l 1-92102 

28 

k££ Dt»<45. 

[0 0 9 1] Lfc#oT\ *1 jBft«<D5feSC»3 4KJ: 

2 50-30 o'CcaaflMSHrt-c^— ftrr* 
tbz>&&%\t>tiz&w%st. *mmm<D&m%5 3 4 tic 

■eti, ISj»**;tf*tf>A!? P»f*5fi-T»lMbSJEE:as»*K:ai 

tl^^o ntucatu *safe«ie!>ekjt«34-ett v ± 

m%L&&QTffiWlOj;&Z> 0 Ufcri*oT. At) Pffif+iS 
aE«JciaKSix)S:SSiRJ5E»8 Ott, *i^7^u;MK 

[0 0 9 2] ~(D£?\C^ acK»3 4tt, -t<&A0n» 

5 sea Lfc*^fc*M£^©»* £ 

5±^^*i:4 9,.f6*<03kKSd s ttffl«FlW2 00^ 
BS««>i»^tt-efcofc©lc:»L, *£tttff<&3tft»3 

4«, 5 o o o#naJi©*t«3ftS"riBicftofc Q 

[0 0 9 3] £fc, ±ELfc«t5^ »ftRrt?d«ilfTi- 
[00 9 4] ±12 UfcS 1 ftlfcfl-Ctt* 3 4 dS« 
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W«fc, JRlRl£ffl8 0i:*2RlC»8 l t^b*5o 

(a) r±, -fe7^y^^*A-e«*^fBiR«?»8 

0<B-fcL 0 6 (B) B:, 13 C < ft 1 8 0 OfiHO 

06 (C) t7V>^^^tM«S2 

gj&a 8 1 £%tt>i- 0 

[0 0 9 5J 06 (A) "Ctt, ^^^i^S:«jBR-rs#-fe 
/uoHrBB***ivP*wl^*<»*U 0 6 (B) -rtt, 

0 6 (c) ^N-^Atcit-<"C^f^«>SKK»fBo^ 
ffi»Sr/hS< LTV^So Lfc^o-C, 06 (A) £06 
(B) ftivfixojg 1SJ&S&8 0«rfflV^S»-&Jcit>, 0 
6 (c) ^**3L.feJB2EiK«8 i fctt*#k*xaw 

[0 0 9 6] *fc v ±ESHMW-Ctt, &Sf^3 4<Drta$ 
S:*1RJ6»8 0 £fg2Sl£Sfl8 l<D2o|c#t>ILT, 

[0 0 9 7] BBS Lfc 21*09 -e«\ 3fe5t»«>JiaEffllJt-ia 

5 J: 5 l«t 5**lr^tf 5 r ^ 5 n ^<D£o 
ftaW» 3 4 A0>lftjft«:BI 7 [C^-r o 3 4 A«; 

**#SCL£jft*-CSS. 0 5 1^ &1C2I3 4 AlC&ttS 

rt«o3aK»#4ft«Sr^i-o ±1EekJt«» 3 4 AO J: 5 

[oo98i &tc x efcK«<z>Jia»-ejtff -r s»fl:Rft; 



WBB^Pl 1-92102 

*2*at«i:U-C£JlTie:»Wi-S. 08 
tt, »2Wfc«©W»9 0©«*t«Wtt»C**>rR 
^0T-£>5 O »2lB«M<z>afcJt»9 ott, Bioffiim 
ftiigl® 2 o tra«o«*<D«»«ft36«lc«x.e>ix-Ct^ 
So 0 8(c^*fJ:3lc N &«3§9 0te, A^Aiao 

rfluasttfc*— or:jc^9 2^&^5. :kdejs»9 

£0 9 (A) 0 9 (A) 

^®<7)-£fl (0 9 (A) tl:««BtLtH-CIA/^« 

(B) tc^fo 

[0 0 9 9] *3tlfi«(OBk«« 90ii, mi %m®\<D?k 

V^o ft*5, ^^MMXte, f¥£d*0. 0 5mm(^)^f 

«:ffiiti"S*«tS:^b % »S#»0. 0 5mm<Z>ftfeS£ 
i9 6^M$nTV,^ 0 MSI9 6TU Cu-Zn 

[oioo] r rr% tt!StS9 6©w»*ft^ov^r» 

Si>»Si:Ltit *{k»-e*>s*{bT^^^«?A (a 
in) (t i n) , fcsw±Kffc«-c*>5 

m<£isV=> (SiC) ^tfMfc*** (B4C) > fc5 

-025-3 o%*«»*bv\ _hfab/cf»e^ 

<OSJV^SC04 I "C. A 1 Nl*, 0. 07cal/ cm/ 
s/t:©«ke?PM»*:*L, Si CliO. lcal/cm 
/s/t, ^777>f M10. 3 0. lcal/cm/ 

M^7;V^'t)A (0. 0 2 c a 1 / c m/ s 

[oioi] r.tLe>**"C*RbrsK— 

n«^i^ ltl^Cu-Zn«ilt 

ffi-C, MUKJI 9 6 

[0 10 2] K±Ot5«dfllfiJtLfcaft«9 0«:«»« 
ig!2 OfdiiffiL, *«»9 0»C#bTJIWMt3tf^*: 
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[0 10 3] LfcaSoT. **««©3kK«9 (HCfcfL 70 

efcfis 9 o ft, ttxa>&jt«& r*Aft ^ > -b«Ettn?iifr 
Sl5iag^2 5 0 — 30 oico^tte^*— ffrt**- 

I*, 5 0 0 0W^i«»^iofc 6 
[0 104] _h|BL*:<i;5^ _h^ftlTfilff Lfc 30 

*jat««)akK*9 0"ert:, t©T«««^ 

**>Sc«»0><fc 5 K^jWST buffer &3ftSftv\ L 
[oio5] JiC»2 3KK«-er±, BfiWttfctth,*:;* 

'<4>?k thiols? httlcj&BU acK«rtJc*« 

[oio6] #^ %z-$mmt\,x. ekK»rt«>±st 50 



4SWl¥l 1-92102 

CTFlc*-*-. Butt, 93 mte&l<DlkK» i o o (Dm 

0 1 20^ 

«lcfltx.e>*LTv*5 0 131 iu:«i-J:5lc OcttSio 
Ott, tKlBUtMl 0 1 £»2EJfc»l 0 2^Sr«^r 
rttb»iKJS:»i o ifcJ;t^»2Si£SfU l o 2 

tfVN-^Aigffit^ BB£Uyi:^Jfi«tl31«OCu-Zn 
<D&&^ m 1 1 0 1 £ «9 fc» 2 10 2<DJj 

&&<ftiX^Zo i-fttefe. » i siSfifR i o i tt, 5 

0g/l (^^A<7)mffi*«^fC9CO^jK*) 0>»& 
TCu-Zntel^ltV^^U ffS2Rj£g|5 
10 2IL 1 8 0 g/ 1 OfiJ^-CCu-Z nttfflE*a«P 

[0 10 7] £k±.a>£o\z.miSLl,tz&'R»l 0 0^J:tt 
tf , ±ifc««of& l RJStt 10 1 36«»»-T 

[0108]Hl2li, ±Sfe«lfcT«HM t l^*Ott^^r 
JS«coa:®«i o o ^icov^r, ^^oi«n^rS]tcg|-t- 
0iJ<z)3c®^ l o o te, fl6*^ekK»^tt»*9. ±«f£(W 
fcft<, 3k««<Ortffl?afl[«r2 5 0-3 0 

tc. &f«i o on, -^^At) p»#iS-eiaff^ft»J- 

tt*coa:««}ftsffiffli*WI2 0 o B#Bnaffi<0»4M*-C 
feo^ioi^u o oii. 5000 

[0 10 9] ±|EUfcJ:9^, SMft«:f# 9 KftS 

(Dac®§§i oom -t-oT«E««-cft*^acK«oj: 
[oiio] ±E»3S6ifi«-ctt, efeesii 0 0 



33 

Lfctf* 3«Bt«±^aE<b**6r4:4:L-CtJ:<, ± 
ffi,M<Df&mte&m*Ub-fZ bic&oX. JbRLfcjJrJe 

U ftUK«>a«F**r»b**sa 

[0 111] ±E» 3 Safc«-Ctt, **SHfc*E 

KfcBMbKffifctt, I^-^Cu-ZnttjK(cJ:oTffii8 

[0112] jmjl, *4*fc«i:L-c* ak««^«H&i- 
s^^^^gfefRsss^Ttf s^tiaot, ±mm\x<D 

6***^0 Bi3li, »4*«^Jo&K»i 1 0 

0 ti, m 1 owRwattR 20 1 mmmoffi&of&w 

[0 113] R*bfc*lfi«T?tt, ^n!7 3 8 

^6>ac««^ffl*S:«JI&i-5ffi«ttl&» 3 9 I4-.BJJ 2 

Rfls*;*f «R»«»J- 

m^^xm^mt-r^b^t iaot, as^i 1 ok 

8tJCT«&ft*0RXW£*r* » 1 0 2 0 %<d«6 

[01 14] Eli 3icS<5w^r, &W$si 1 Otf>«j££ 
»L<RW-T5. 1 Ott, *fi5JCCu-Zn« 



•»H^1 1-92102 
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IOS2$mKl 1 514, 1 0 Kittle 

JMIWLt, ffl*fc«fl**f U2TF* 

2 115 — (D^SKSBO#i£(z-^^ 7 p =1 v h 

p— 7 1 1 2 #Rtt MxTia 9 . !2^MKi 1 5 

flgMf*K6 9K:tt« ^D<$2^«iai 15^ 

«^i:7^7nn 1 1 3asRtt5>*t 

7ii2, 1 1 m^tcmmus o\z&mztix 

*3t>, »J*»5 Ol^io-C, 3E*«»K3 9*»b«MftS 

^t*«a-&*ttsB8<o»^*^»j»*ix5 0 £ tic m 

2S*«ftRl l 5Jctt»*»ft-fe>iM l 4*Klt6 
tvCv^S. ^©U*iiaC-fevlM 1 4<>*fc«»»50 

l 1 lrtSBlc*3V^r, -t©J:aE«^«SSfP}&^3f3£Offi« 

yfin fcfflffiiffi 5 0 ic»fifc£*L-c*3 r> s SiSSP 1 1 
[0115] 1 or*. m&a<nmm 

5 0 &KS&1 1 0lcMt6i^^^ 

««ff*rfiTS-e:Sri:JcJ;oT, RJEtt l 1 1 rtSrii 
it6*^t©««Mt*TL, *#tm J: or ±«« 

*^S*»«SrfiTSi3:5r Victor. KJC» 1 1 1 

flUJ-JEJf 5r^^-C#5 0 $^>(^ SJSffli 1 lrtSrii 

[ 0 l l 6 ] m l 4 ft, ^MM<n&«& 110 ^r(i^ 
§§11 0«:«*.SJ»»«ffi3fiia»ci3V^-c, H^bftv^9f 
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[0 1 1 7] frU—^ls&nftZtlZh, CPU 5 4 
14, *i\ *9S—A'ffi&6 0\Z&\lbtl1tn2tf^'7 
7 lOlBMIl^ l 0^^Sn5J)M»« 

200) o ^<d*? ; -;umzm-i\<^x, 

l l OfcifclM-^*******, 

«i:/i5J:3^ v^7P^yFa-7H2, 11 

3£ffiiW5 Uf^S2 10) o -Tft:b*>, 

£ tUxtf, *?Kft3cK 

^^tt5J:5l-, -7X7n=iyhp-7 112, 113 
Mt^^eiM«t5tfel^v^7Pn 

fi^ih<D^stmm\cM\^x^»:^ftxmmu5 o 

[0 118] ^7nnyFP-7l 12, 11 3 £rP 

ibbT, ^SScDK^Sr^i-^iS^aSrefcKSl l 
0) o r ^(DSitSTa t»4, Ji^diJO^a 

m&r\ <D±mt\^x^m^xmm^s octets;* 

[0 119] 2 3 Old^^T, AiMM<Ol^U 

(4, MJESfll 1 lC0-bS£^]OrtSPMSTl l43te#KHS^ 
*xSo ±8K«ort«ia«Tl3ft5±E0fS«>XflliaSTa 

^±T*fc5^#t-f4, v^7nnyFn-7l 1 2<DW. 

mm^h-rtm^ 7^pn>Fp-7 1 1 scorn 
mm^m^-r<> -rftt>*>\ sc«»i 1 oi:«t6^ 

S 2 4 0) 0 r^^r^/s 2 4 oi^it^Sfb^ 
^&*<0&*»£<D£ft;flrl4. *HSE«?Ht?f4, ^#>s 

£*p*&St a *«*5»££c-cwsih-5 r 1 1 ur t 
S*i i o(^$&$n5^^r^^iiS75?{STi- 
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«» Six* U ekKSi l 0i*j£iii® 
^Cfcfj&*5j:i9^^T«f£ftH-altfix* <fc 5fc4« D 

fcX% 5o 

[0 12 0] 2 4 0 U:*5 ^Tgtft;^ 

ff^f^7'S 2 2 0[:lor, 

JO (OmmUATsi k<Dlt&<D&ft&&'9j&1r 0 Xry?*S 
2 3 0 \ZjS\ t >Xfti&WL&TUmfe<0&&M&T a J; «9 

»ffc##;*<0«-&asiB S t ft , ill «>±«E«" 

<DftnumT^ &<>tikmmzti>x* ^ 

[0121] ft*>\ *§fete#J<D&«3§ l l 0£fit;t£*8 
»«ft»«J4. Ki£bfcJ:5^»*»ffi-fe>'iM 1 4$: 

^v>t, &®s£i i o \cm&-fz>M<&Qntpcommmm. 

>\CtetfZ>X'r ys*S 2 1 OfeS^tt^T-y^S 2 4 0 

&ks&i i o\cm&^zm&&$L#<DWtmmmzmmm 
tt-tviM i4ii<torsniu ^assics^^-c-*- 

^7pny hn — ^<Dl?»ft£M:iEb-r^6o 
[0 12 2] K±oJ:5^«**ixfe*4*lS«OBkft 
Si l o*«*S«M*«ft»lt^J:ntf, 8kK»i i o 

t\ ±«{B^«t5A»ft«a«-b#*«i*.*r.t35«-e# 
o bft^ bm&&u*<Dmm%km*T\?z r t ^ 

ctoT, »-&^«oa£*36Sif*b, s^i 1 l^a^r 
±j«©j-e?aft355Ji#b-r#*5^*:«i^5ri:^-e# 

So 

40 [0 12 3] JbEbfcJ:5^Jb««lci3V^TlWI: 

fcfo7bmz-hti%^k\z£<>x* mikmj&&&ft'tz>& 

Lt^rt^S ^^>ld. S^l 1 lF^gP^iiil 

jR^nFj«fl!H-e^e>ixs<ftsfc«>, T«ffl«-eo«aa[ 

ffiT^*&l-»*e>ix-*. Lfc^ot, ScSSii lot 
»4, *0T««l-fei^rt>7K*ft*KR*0jStt3ft«S«t^ 

50 7k^S:S^^>iiS^^±^* 
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[o i 2 4] jlibsu sasw-ci** ^^y-/«6o 

ijP-fe^iM 1 7 0^W^m^St^, _L«« 
lc*5l >T®{fc&Jt ^iiPJ^iM? LT v*fcv v&> if 5 a***] 

^, ftffSSl l 0lcis«t5»<bRje:i:**«acllRJECt 
LTff*5r^i:LTtJ:v\ «lx.tf, &«3§l 1 Ort 

TkfSts -»{fcK«, KfK4Jftf>;I:£r»J3£U roSJStt 

©^^«t^^h:Kl£oil^ffi*r^J»f-t-S r. k k Lt 
*><fcv\> 

[0125] ^mm^mmmxn, m&&m*. 

1 1 o<D±mwi£rtfrb&&^zm&ki,izAK Wkm 

l4lWJ^WJ^Lt^Tl^to HI 5 

14, S4Slfl©«»fl-e*)5*ISi l 0A©M^ 
«attt«bt»WH^«)5o &fmilOAJ4, 2o 
OSJSai 11A, 11 1 B^{ix.T*3t), ^tt-^ttO 

1 1 0A^tt»*ttSW*S3|S|-^W:, EJ£«1 1 1 A, 
l l lBOKHXiiil-r^o 3feB»i l 0Atc*tb 

3 9 b , mm%*wm 6 9 a, 6 9 b ic#«r*-s. 

3 9 At mtWlf* »I«B 6 9 At te£*ffi L 
t*2$*«»Bi i5Ai:6D, ±««lcER£*Lfc 

sc»i 1 iAid#bra*ffi*s:««-r5. 

S&3 9BtRfc#^iMtB6 9Bt(iMLT$2$ 
1 lBt»Lt«^SftS:fllf»t5. -t*L-PnoKJt» 
4Xttfl£N*K: > &K2§1 1 0A*c#M££*l£^*>> 

X7o h o — ^ 1 1 2 A, 112B, 113A, 1 

i 3B<Dmmm&mffi-fz>^k\z£^xmm&tiz> 0 

[0126] uUiOcfc 5 \cm&£tiiz&«& 1 1 0 AtC 
WJ-M*^±# L-T jf X Cj»*S: * 
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fcj6« "TIB 4:4 9, «t 0»a^a«»©rtSB^#S:a* L 
v K«o c k & X * 5 o 

[0 12 7] 0 1 6*4, M6^t5MtL 

WH"C*>5. 3fe«»l 1 OAte, 

sr25o~3o ox:<Dmm.mmxm—ikirzzLk&x£ 

Z> 0 £LhttWLfcJ:5K:. *Xlk0!l03cflrs l l 0*5 J: 

[0 12 8] R3*L^*J6«<DeklI»l 1 0*3 J: 

tfl 1 0 Ate, ^^*A^J:o--C«SK*ix^:RlCSR«:fll 
20 ;L5rt£L*:2S, efe«»<Brt«fc:. «jHC«:fi«FU^ 

[0 12 9] Ji1B»3 43j:tJ ? »4*«|«-CW:, 
±««^ffi-SllftKlSoStttr»*.S r. k \c J: o 

[0130] Hl7lt ^5 nifcm<0&K» 12 0 (Dfll 

*Sr«*«^*fei-»MHT?«>6o rcoacS§ii2 0 

te, 0 1 o^m&^H 2 o k mmnmf&oim&ntm 
mizffiz_t>thx\,^z> 0 mi 7\z7frrxo\z s &n$si2 

40 Ote, tffill C u - Z n Ml^rfi^t 5^^^ Adi o 

i 2 ni, ^o^w^rtwaft^aas-t-sisie-fe^ 

l 2 2feJ;^-feyt l 2 3 $rfiiTV^5o ^tihco 

[0131] *HJS0ijXte, 2ttfS^<ftK6 4 

14, »lflM&#«B8l 2 4 t*2«»»«»l 2 5tC 

50 ix-e*t©*MHc*tt-rs« rr-C, ^®§§i2 0co-^ 
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n ±iassi 1 2 4b*mr*i*ti*te.* mi 

2 6 fcfc»«L-0*5, &ff§§12 
oojtMBtt. ±IB!R 2 l 2 5 £MRi-£tt*» 

IC, *2#Bi»ttKl 2 7fc**L-CV^S. ^fhh<Dm 

2 6 4:»2tlttH»(ftKl 2 7fctt, 
LTJB3«»«|&iS6 5fc40, COe«»3 6liSaR 

2 7^r±, tttw. mm&i 2 8, 129, 128 

A, I 2 9 A&mthtLX\,^Z> 0 mbcom^#12 
8, 129, 128 A, 1 2 9 Ate, fiJ$)£J5 5 0 MSB* 

[0132] ro^^^ai^i 2 o-ewu «nm, _b 
iamm#owm^ffite, 128^128 A^BBtt 

ffiL m^#l 29M 2 9A^i^45SlO«t 
i x 129H29 AtfHHKtt* 1«# 1 2 8 £ 

1 2 8A*5H^l»fc*i»2 0tt«<7>V^-rn3ft^*So 

2«»tt»K6 4 3&^*»Six-5iai»»^W:, 

1 2 1F*9{£*5^T, Ell StpM^oTfittfttb^fflltcG) 

^oTiiifl-rSo «Bt#©HH*IM*±1B* 2 © 

*5V^\ Hi 34>fRi^o-C*«^b3fe«t2:rR]^o -CiiiH 

[0133J 11811 &®S§1 2 0te*5^T±lBLfc: 

y>*«kfM-s r t \z£oxmnnmmw 2 0 
[0 1 3 4] j-is&mnzfrzt* *i\ cpu 

5 4 11 |JE*Lfc#««#^HBBttlfi^e>, 

S3 00) o &i<Dftmxhz>k$m£frizm&izi^ 

taffiirViM 2 2a>bBfcW&tf (*^y:/S 3 1 

o) o m^. z(Dft$$u&T] & y ^«tm\^ftm&<o 

mmw&TQ tttm-fz (^f^s3 2 0) o 

x s ffife<Dmmm&To s/sau 2 1 co^sms 

T. &MMMT^ 3 0 O^^IS^UfCo ^r«7^S3 
^T5//S3 10ICI^ rt^i^STi a* 

[0 13 5] ^yZfS 3 2 0 ^:&5^TF*9g|5*&ST 1 ^ 
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Uf5'7 P S 3 3 0) o ^T7/S 3 3 0l^^ 
0^:fctt5#*offlA9tef£it£*u SlSSPl 2 lrtT? 

its mmir^mmn^^^m^tc^mm^mR^^xf 
S 3 40) o r^-c. Bneosmm t o *n 

Ort^(^@^^jm^^^^ffl^fc7K^M*®K/S*5 

^5 orticistt^ii:fcffir*foo-c, **ifefi»j-etti s 

eclC^ttfco ^^^>^S 3 4 0^C*5V^rSi©Npra t 

^jKi»i-S*-e^-riy^S 3 4 0 <&»fts&*9iSi\ * 
f5/^S 3 4 0(:ioi/^, ^WIH t ft^BMNH 1 0 

l#©HTO«g«:l2(7)ftffiHLt (^ir^S 3 5 
20 0) , ^-^y$rHTt5o 

[0 13 6] ^"ry^S 3 0 0tC*5^T, glO 

««-t?*v^WWrSixfcfc*^W:, &«3§ 1 2 0 tefg 2 

»lc:fctt£rtWi&«T2 i&Styti2 3^B^ 

i£tf (^T^S3 6 0) o -fc<Z>«H Xf^S3 7 
0^fs/yS 3 9 0tt\ Ki^Ufc^^^^S 3 2 0 
-Xry^S 3 4 O^ttPMI^^o -tt£t> 

to (*^j£«t?«: 3oot) tc^-rs ftfenmm 
30 otmmwvn 1 s e c ) -t^xofr&mtkmt -t 

^«««#^BBBB«1BS:fgi wtfcttt-b-C (^t^^/^S 
4 0 0) , ^^^ri^T-f5 0 
[0 13 7] ±lELfc#;*A9 P^I»9#x.^ei/U 

— ^>te, KitU^J:5l-. H^L*v^Bf3e©^^— h 
* >f ^ ^ 4r»f^ 5^i:iao T^^m?&^@ 2 0 co^fe 

«»«^«2 0©i*tb^«**Kfc*«OOtttRt 

«riu^^3|sfmm^« 2 o ^r^jt bfc ^ # t i^^ffi-c, 

»dH3lc^««i^@2 oSrteBrTS:: 1 1 tr-bJ:^ 

M1%^E2 0Otel&NFt-te«-aa#oMH^ 
3&s_hE» 1 <OttlB«)-5VM4« 2 ©tt»^ft-5 <t 9 IdKS 

[0138] j; 5 \^ffif$. zfrtzms mmm<o&K 

^1 2 0***S«W«»SS«^J:lxtf, 2 0 

Rjfcau 2 1^0^^(7)^KO^rSi^igte^ 
50 *K»«)-*«>fiB»«it3fts#iaui-?-5^i:^ttw\ b 
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[0 13 9] *fc, ±|Ebfc«fc OlCtf*<DmtMDJJfa& 

■WjW6Tbi-y5£fc#fcv\. Ifc^ot, 8c»Bi 
2om ^ojWW^^ftBkHRJC^iStt^Kt^ttft 

[0 14 0] Hi 9tt, rtW<0^f^^itttteO*|Pl3ftS— ^ 
tobfc»«H-C*>"S. ft**>3fc«»£ 

mitt 9 , wft©iwM^»ir^TiwK^*3iff b-r^ 

&«»«)rtWjas*2 5 0-30 o'cnmmimx 
«t5:i^t^ 0 SA_bBWlb;fc:J;5fc. *^Jffi 
l 2 0 1*. ^(DA«9 P««-iE-e«a*36SA»lc 

2 bfcHMIEseft^MferiWf £ V * o fc^^ £i£ik 
i~£r<>:^£5o If^ot, gB£bfcl|jte#J£P« 

[0141] ft*, *mrnmv>&«$& 1 2 oil 

^^J;or«fiRSix^Rff,«*«x.6r^^bfc^ & 

<o»*l*>#ip]*:«j ^^sr^ic^s mm<D%>&&nz> 

[0 14 2] #sefceS0>3fc»»i 2 oil kjEW 

1 2 i<Di&&<Dm&\zm<5^x, #x(Dffiti<Djjm&m 

^Hlc£-3< r^i: LTt)6^ c EJCffi l 2 l o«MH& 
filcg^K^I^L a««i 2 0lc«fe»S*xSJDS(«» 

[0 14 3] ^6iS^j^LT, acK»A«BCr«- 

Abfc&^^£«#i-5r£lc£oT. ttKSAol» 
£®JiflC««Kt^#abi-<fTb« )^>«rl&Cflllft«r« 
-To B2 0I1, » 6 jllfc«(Da:«» 1 3 0*5J:U^<D& 

K§gi 3 o ^««Six5SBt«>»*«:«a:»iw*tortt 
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wmx&Zo *nnfiwioacas 1 3 o tt, Biomt 

Wt##*f+bTBb^R9I 
[0 14 4] &f«fl 3 OIL gfc&bfcCu-Znfefe^ 

*D©*ttttlciOff*lb«:Cu-ZnftfcJIE*:, D500 
|2bfcte^co«Ste^^f^Si-r^r^^bT^ctv\ * 

1 0 £j&*»*bl\ * 

[0 14 5] &W3§1 3 OIL UESKbfcgaKWtW* 
£»IL 3 2*JJ:W»tt/X/n 3 4*r^br 

efcusi 3 ortKflw&sfta. ii»B3 2m 

— /v*5J:tf**s*fk: • #ifi£*L SK3SS3 2*^fe 

sfflftfca***tfc«, ne#i 3 2*5j:t^ft#t/x/u 

i3 4^USf^i3 0^l:«lt^ti5o &R2§1 
30 3 0rtKlL ±IBbyhJ:5(-tt«aa^ s itA^tLTv^S 

Ttt«*HPfiL IS 2 o +^Pn-e^i-<t 5 KiOdtS i 3 o 

30m &m.*&mi-zm&n<om&t&7*ffifrbn 
*u &s§§i 3 o^^sul BrjM^MttttT-**, 

[0 14 6] ^H§§1 3 0K:fc5^*t\ *lty.X^^»tt 
^c^ttfc^^/^^ l 3 SjftSKItbix-CV^S. 

* i 3 en, s^e^a^v^ r>**t(:f«Jn-c 

v^fcA. 3 0AlcMA$ixfcllUKtt^^ff 

»^f^ 75> C OiSSgP 3 6 fflKd{fc!& * JxS ©lijfilf ft ^ 
v-ov* l 3 6 SraiSbfcJHUsF^li, COfi»3 6 

50 4 0JC«»$^6 o 
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[0 14 7] Sk±<D£5\z.m&iStitz9cK#i 3 OSrffl 
RjfcT?* i: SIKHc J: o x9tm*>¥ttevmitti£it#*m. L 

[0148) ^ 3 0rtl^*3ltS*IWft*© 

fl^riMSTb^Sr <h#fti/\ LfJ J ot, &K3£l 

3om «l»^^te*v^r^«ak«s«©flStt 

[0 14 9] 02 Hi, ft&<DtfX<Dffith(Djjfafr—m 

»bLfcR!BB"Cfc5. l 3 o leftIM" 

*&^2 5 0^, it6 7 0 1 /m i 
ftifxb* fltfil 4 0 1 /m i nOS^SriS^b, 5 
ftEtr*»yX;H 3 4^e>BkK»l 3 Ortt-RMtb 

fco ScKSi 3 on, ts*<z>3kft»^tt»*5; «f3E^> 
*MWBKi*ilr^-C»fflsK«*«a»T lt?5^ t #ft < , * 

Sc®S§orta5^^2 5 0 — 30 o'C0>ftftttH~eJ6— 

ftfi^l 3 OIL **>A0 P«f*iS"C«a«d5«L*JC±# 
aK»OB^tt«:*#<lRl±**S-4:^tBfcft*. 

[0150] ft*, ±eJS6M*«-er±, 

KSrtl-*St-r5<oicffi^ft^o^l3 £>j&&n, 
tfaSLir*) ftfCSirtlcStbT, MKttT-tfttA 

[0151] ±m$56 mmmx&. 130 
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<fc o ritt^T- £Jf £ ;i <b £ br t> £ 

[0 15 2] »7SOt«fcL-C, ««»^*5V^ 

£{fc£itS1#j*£:^ir-o H2 2tt, !f5 7 5l}fe#Jtf>&«2£ 
1 4 oo«rit**SC«jlc:*-r»WH-c«)S. :^)» 
14 011, Hi 1 <o«S»«Jft3S« 20i nttttttjftottft 
«»36«^«x.btfCV^So B 2 2 !C*iM: 5 efc« 
Si 4 011, «®ICC u - Z ntt»)i«FtS^^ A 

^icjBASti/o**. scssi4oii, m^L 

-C, &H2§1 4 OIL gti$UfcSlt£0iJi:|5]«t-, HS2J& 

&fR2ttftftl6K6 4&J:tMlt3tt)^£B6 511, & 
R«i 4 0^Wn*«:Ufc»ffi©ll»^«^»ttbTv^ 

4 011, JilEWrffi^^^aJSr^'C^ bT, 1 ®*S<£> 

aarcEHE-rs. 

[0153] *fc, ekMSi 140 icn, £ 2jft*KRIMK 

^s&3 9icj3iteakftsi 4 o ^^»a«o«s»n, » 

6 4 rt^Jgfifc^ix^^^a 3 9 &SC3£ 1 

4 0 |C*5lr*-CRJC« 14 1 <D±SKfl»CRlt bftfcffllBrt 
T*»ftb, t^)«**fflLP 1 4 2 i: LTBP ttl^ 
^5o w(0?*:#ttlUP 1 4 2H, SlSBP 1 4 1 6D_LiMRJ<D 

mmmx\^ bu&ui 4 losawBco^^i:, wjc 
#wtr<b(aot, sicwi 4 i«r««-r5^*A 

[0154] l^ot, *^JS^i(oa:SS§ 140^:1 
^Zbs *#ffllP 1 4 2*»bffift0m&£3il£-fe'i' 

L, ffi«©«j(&Sr$Hftv^-fe/Wc*5V^-Ctt, TK^m&a 

sis^ti^iHT-rs. ^1^^^. assuoit 

ltJ;9i:[E]fiU pfcftfflLP 1 4 2(Z>ffi«tt:3Scfr«l 

4 0^®te^ttffii-BB*>e>i**{bbftv^«>, 
[0155] M±<D£iimf&tstitLm7nmm<D&w: 

Sl 4 0l:±titt, ffia^ttteSrSl+rttffcRiSSritfT 
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fc-fc^-cwu tvx^sistc .tot 

[0 15 6] &*5, 4 OldiSV^C, ffc>i&£*X£ 

Tk^M&K-T S <£> ^ ^-T 5 S»«±o JR £ * C £ BMbRJS 
[0 15 7] IH2 3|j:, ^=*ASr«fiRi-5-fe/U±ff 

m^r, lhsv (-m$\z&im-rz>*? y-^ttm 
/m&mm =3. ^/^^y-^ojt^i 1%** 

iov^xtT^o^o BfcWBi4tm. tt*^eksr»ttt* 

&£&<Dft&m&* 2 50-3 0 otwiafftfiH-eis— 

14 0S:fflV^«»^S:4ritt5t, H 2 =5 0%, 
CO2 =2 3%. H2O =17. 5%, N2 =9%. C 

0 = 0. 5%£tt*ttfl-**tf#t>*i, A&tcfHHr*-* 

[0158] JBJl_bttW Lfclg 7 HJ£#Jtf>&K2§ 140 
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tt, ffi«3ft5«»*ix6?fc#ULP 1 4 2^H«Stt, Bk 
K*l4 0**ia(Ei-5«riifcLfc}d«, ?Jt*ULP^EMB 

±5 * 7 fcL-CfilT 

H24tt, »7 Jttfi«<OS^ffilt?*>5ac««l 

4 0 A^**Sr*a;WJc:ait>-r»fHia-efe6 0 1 

4 oah efessii 4 0 bw£mk<om&*mitx& 

i"5 0 roakHSl 4 0 AI^*5V^Ttt, &fC3§14 0A 

P^^ttiLP 1 4 2 A|dMS«l»«l*C*5V^TRltb*L*:|!E 
Sf*OBHE««ll 4 4*SRrJ-b*t-C 
i^o r<D|HilteflK18i 4 4iaor > efc^tHLP 1 4 2 
ASrix.fcSSftfeB3 9<&«aH*lH]teU RJS2&1 4 
1 A«>±JtfllJ«aSfBffi^fcV^-C, ^fflLP142AH 

[0 15 9] r<z>J:5^fll*Stt^acH»i 4 0 ASrffl 
^Stfr&fcfc* S7^I»TOi4 0i:PI(DM 
Sr*-fSrtd5T?#So ft*5, ffl*«lft»3'9«>«ll»W- 
20 £|CRI*bftfc|gHBMUftl 4 4(t ^HilP142A 
1 4 3 $«m»3 90l»i:» 

isHKea£^«p-r-5*dii: u ±ia«8»««-i 4 31*, 

^fflLP 1 4 2 A*>bffi«dSi*#m*tL5S*jc«J:o 
[0 16 0] fe*5 % JilBUJfe^-ett. ^OPfc^tHUP 

8W»©JiR»K:«R«>ffi*«»P*:R»t, 3tBl- 
&ft aWHft £ ti S P ft lc» 0 * x. S *Mt 

tt«l 4 0*5j;t«fc*«l 4 OAfi, /^AlUoT 
[0 16 1] $btc v BEJfibfcJB6Sat«*3J:t/»7* 

W&^t^oTt), ±ttO»£R«^lt^#R 
50 JS«<oekK«^J:*ttf. RfbKl&aft<S«lc:ilffrdm 
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[0 16 2] JUS MM* Lt, 
^SfllfifcSr^i-. El 2 5H S8^J£«05felt«l 5 0 

i o^sj&^b 20 1 mmvmnnmmmzffi bti 

TV^ 0 r (DgfeSSil 5 on iSRatl-M$tiT*5 
815 2 ©rt«|cB£» 1 5 1 D , 2lf« 

(ommtt^x^Zo Ri&ni 5 «a« (h 

ttirofcS. lf:^oX, KffifiSl 5 1 irEJSffll 5 2 

-C, ^tl^tMDEtitM 1 5 l*5<fctfK)£gI5l 5 2H ^ 
ffiCCu-Zn «fflt«:fi«-r 3 ^- # ^l^o Tfllric L 
TfcJ^U Cu-Zn*IH*5^i/^h?r*»l 

[0163] £LLtf> =t 5 S tlfcSS 8 ^Sfe^J^&S 

§§15 OKJ;*^ rt«t£RttfcEJE» i 5 ia>±mm 
k*WMzVt»1tBUimi 5 2<DTM *5J:t* RJfcW 
1 5 l©T«tt«fcSJSSBl 5 2 0±^ffia*a*WH*Lfctt 
ttirftSfc*, ^tx^tt, ±«tffiSi:T«E«l^«>lffl-C»S£ 
SkSrtTft^nirjSSnrtB^jfcSc l^ot, — PTOSIS 

i-6te*oklC»^TiK«^ex.6>ix (B 2 5 

xm&&±& u^i: #*v\ 

[0164] 1 5 0 S:**i-5*KJCffl^ 

1 5 oxil &&fcn±mz&^x*f£n&KRfc<Df£ 

1tZ>^k&XZZ 0 
[0 16 5] 1^2 6 I*. KR»3&5fflx.SK«?ffl^*5V^r 

fcRWB-Cfc*. &«3§1 5 0f±, a*oefeK«i:«:* 



(25) «BH¥ 11-92102 

ftgfl?ES£r 2 5 0 — 3 0 0 a C<DWL&1timxi%—fci"Z> - 

70 [0166] EAJbKW LfcSfl 8 §fe&S0iJ<D3cRSS 150 

Rf^n\^^x^^(omti<o^^mzti:^m^Lk 

[oi6 7] &9nmmkL,x, m&e>&j&n& 
M&^zmmz&^xm*xftQT&\.i$zm&^s 

£&£?T*;b*£«/££^"t\ H2 7I4, !& 9 HSMo 

jo i6oii,hi (omnmmmm 20k mmntamnmm 

«tC«;tfe*LT^5 0 ^<©acK»16 0tt, »8*Jfi« 

coefeRS 1 5 0 k Ril^RMCM * *vc*5 «9 , ^ 
OrtWttrtflBfB 1 6 1 £ *M|iJgtf 16 2^ i^^T&^ix/ci 2 a 

tM^ioti^, rtbbrtmijai e i^i^fflgp 

1 6 2l2iittLfc1fR££ LT»«S*L-C*3 0. 
-OK^SPl 6 3?rMLt^^ 
[0 16 8] ^2«Si|£|^if&K6 4 ttrtiUSP 1 6 1 

JB«S»^i3«l:0 5 ffi«tt, ftWm 6 1 ^ist^r— iSMBfl 
^o ^e>te«ww^si^oT»»i-So rtttiau 6 i©tt8^ 

f^ffiOSC 16 1 «^{Bd8 16 2 ^^Lr^«9 , f^«J 

i6 2tc^A^n^ m 2 7 0 *mbj 

ffil 6 2rtl:iASHfc^H, ^:<Z>**^MWffll 6 2 
F*3£rili&L-r\ rt^l 6 l(C*5lt^±IS— 

1 6 3rt*^^aiB^siBlC^Lfe«»^S:. r 
<OK3lB»««&K6 5IC#ffli-S. aSgfll 6 3 

*»fiJci-Srt«ffl 1 6 1 16 211 C u - 

50 Z n«jS^pt^*A|:J:otWUt)J:^ 
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U Cu-Zn«4»W^l/2/F^UWl 
[0169] £JL±.<D X 0 \CMJ& * ftfcfg 9 5lj&6#Jtf>&SC 

si 6 oK«fc*uf, rtoiKRitfcrtoim e i kH-mc 

Rttt««»i 6 2 fc3JS|WL*:«ikft5fc«), 
fcrtOim 6 1 £*MMm 6 2 £OH-C?»2^£fffc5 
rt^6B^45o rt««16 1li, RJSSB16 3-CW; 

£fc *oim e 2ii, jasm e 3 -cut 

-cfBSrif-rs. afcRSieo-ew:* #<©i»feftc*rt 
am re i^?>, jR&s+s^aim e 2^ttw 

tBSrt-srtaiwi e i(cjo^x^^_h#L-r^r 

[0 17 0] ^16 01^^ TStai^s 

aim 6 i^6>!R^*jies*L5^«), ts^acsrsi^j: 

5 KTStaJ-Ci&tf a*teT b-f 2? 6 r. £ # ft v \ L ft # o 

*c\ 6 o-m, #Ej£ffl±teic:^-c*jKft3fc 20 

[0 17 1] 02 8H ekK«3& 5 «^5RJC«^*5t^T 
Ji»Lfc«c««l 6 0 fcfclo^T, » 2 

g&6 4 t«>»i^^bffi«ai^^rtffl©fflft»*«ifi* 

**>LfcKflHt?*5. 3feR»l6 0tt:, tt*«>acK« 
£ teUft * , ±*aiU::i3^T»{fcRJST& titmz «fc o 

g£2 5 0-30 O'CoiaaffiBB-Cie— Yfc-T^r 

aJLKWLfcJ:?^ #*tt«<oacft» l 6 0 

Att£*£ < IrIJi^S^ t^pjgg^ft^o 
[0 17 2] «±»ML^:»9*lfiaioacft»l 6 0 

rtoi^**sixfcrtai»i e i t^aifc»*sttfc 

*MB0m 6 2 ^Srfit^^fii^^^ U W16 40 
l fc*MBim 6 2 iT?^<o«Ett«>*fii3ft5iS!JcftS«fiR 

T?SrDigL8B£:Rti\ ±SfcOI^ TdSai£ £ISW£i* ^TPi 

km&nmfeo&jm&mz^k&xzzo e&« 

«*2Stf*^:/£i-aft;b!!nc, 0f 3E08KK«r 2 otc 
fr*3^A,0£*fc£U ±SSt03tTffiai^T*^^<Offiix^ 

<e>&KS§i 6 o A&m2 9tc^i- 0 rcoi 50 
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mm^z±ffiWfrtbTum^m*&;z-t>ti (029 

[0 17 3] ftK, mi 0^JS^J<b Lt\ 383&S3 2^ 

ai*rtta&-rs«rt*«i-. 03011 mi oms^ac 

ICS l 7 0 o»*Sr**>i-»ffi«a;H-e*>5. 1 

7oit hi ^f^iigf 20k mm<Djf&nmm$iW 
\cffi?Lt>tix^z>o :©s»8i7oij:, »cu- 

Z n ftfcflt J> \C £ o T^fiK $ tilt 2 

KJCW17 1, 17 2«:iitt^ 0 ^J:5^a«8 
1 7 0rt^$:2o60R^^#J-r6r kiaot, _b 

iftlffl^RiSm 7 1 jcfev^r^^^; Aco^S-t/H-^oT 
m 7 ortSrffliai-s^o«iiBS:«t 

1 7 2<DMxm&i,. 7km y yf4M^^4ots 

[0174] R/££|5 171, 172 ia&ir 

yf 1 7 3, 1 7 4^^tlWbtltV^o -tlb 

Mtyf 1 73, 1 7 4tt»J$Pffi5 oicmWttsthXte 
*> s rjS£b i7i, 172 ort»j&*fcB8-ra««ii. 

1 7 3<D«mfe«:H RJ£»1 7 lcDrt«ififlW_h*-L 

i-#^o^KCfci6^i/Nbti^ j&Styti7 4©tt 

SiS^51 7 2^lS«Ttt?5^^ 
tt, 7 i<o£*)±.ffim\z^ ISiryf 174 

KiEWi 7 2^>j:i9T«tai^ia!JtS3it3flsa*u 

[0 17 5] »CKS1 7 0K*5^T, RJK«1 7 

2^tt^tbT^6fi@tC^^^^jl^(Cfi, UExSL 

^/^^AgPl 7 5J&SRtt£>;h/0*S. JR»«3 2 t?tt, 

^^A^l 7 5(^AtSr^iaot, TStOIKRtt 
fcR^ 17 2 Sr*DfRUTV^S. 

[0176] *HJKWoacHS 1 7 0 «r«x.&«;ft«A 

^^A^Jl 7 5JC«»^"S«J*#^-XKl 7 6^ ( tb 

HTioD, :«ftft^Bi 7 6jcfi, ^x^ASC 

1 7 5 \ci&j&^zmmm#*<Dm&ffi%i-fz>-*'*7 * 
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OK£oT, 1 7 5IC0^$*X*JHtt#:*f 

xm&MVmtekttvX^z. SK«»3 2^e> 

1630 O'C^S'CfoD, -777PnyhP-7l 7 7 (D 

mmvtm&mmi^x. sw^^aspi 7 5ic««-f-s*R 

*»^«Wlit5:il:J:oT, RJSSs i 7 2 cdi*i 

7 5\£m*ztiitmm¥#xt±s r^i 7 2 

[0 17 71 *3lttffl0aHt» 1 7 0lCi3lt5Ji««© 
RJ68S1 7 1-CI4, r<DR/£SU 7 1 -Cttfri-SAJKX 

rsgoTVN^o r*uz:s*u Tffidi^RJSSc 1 7 2 

14, r^KicEWl 7 2X*mft1rZ7km%&SKfc\zm-f 

Ml 7 0«r«*.**»«JlUS«C*5V^-C, ftJ»Sfl5 0 
J4, KMl 7 0^«*&-rSffift«:Blt)5itP^o!7 3 8 
0>Btt**r* i&flMr^iM 7 3(OftHJfe*lcS<5^TSI 
»LT*5*>, EJESfcl 7 l<Drt«ffl«aS3 0 OtSriSx. 

fW»«5 014, ±E^7U=ryhu-7 1 7 7 (DWW) 
*5«9, Rfcttl 7 2<Ort«fB«&*d*2 5 ox:sk±.bt£&x 

»#*m*Mi 7 5 Kt&&-rz>mmmjf*mi*m 

fflLTI^So 

[0 17 8] K±<o'j:-5lc«fi8$ixfc»l 0**«o3k 
H«l 7 OtditWf, T«E«0>SJ6»l 7 2»4, BEJEL 

«-J-Sfc«>l2:Bkft«i 7 0»:«t5a«©it«t>U 

- a«»i 7 oicttft-rssatfttt; acswi 7 

[0179] 170 Icifc^-C, T8tt«OK 

JS3U 7 2T?tt. Jd*Lfc«fc5fc, 2Mf*i*Affil 7 5 

V\ Lfc*o-C, SMI 7 0m #Kfi?«^ff^*3 

iSSCi 7 2S:*n»'t-5fc«>^. «*«^SixTV*fc«» 
#^(Z>!RS:?iJfflLrv^fc«>, KJ&«1 7 2Sr*PjR-r 
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ZZt Id J: o-C**>u*Jft*3ft*iftT LT L £ 5 r. 1 
v\> 

[0 18 0] HSltt, 7K««*KKl£-eiS-r5!R*o 

3#KS3<!:, _h*£Lfc&ft^l 7 0t {count. ^«*r 

^iaflp^iSrS^UBMB-CfcS, #H3§1 7 0 
14, ±««Hcj8V^r«fcK« 

«>, efe»«0>l*lSH&££: 2 5 0-30 OtOtSffiil? 

#j<d&k§§i 7oii, ^oad pttftaE-caue^ftSfc 

^Lfc«a*Mb^giJ^fe^5l^tUNofc^a^S:B6JJ: 

So 

[0 18 1] £AJbBMHLfc»l 0lWj^SlS§l 7 0 
20 |±, /^^A|;J:oTM^Iit2o(7)RCT 1 7 1, 

Id, ftfcJKtfflWLfc^Uy h«rrt«Blc*«f L 
LTfcJBLXA.ftl*. 

[0 18 2] Sfc, T*«*MIM-S;fc«>l^ 
i:i:Ut)i:K *^Jfi^J03fe«SS l 7 0^1 

-fz>tztb<Di£mm2 8<Dmshn&mtez>m&ia^ .lib 

Srfflt^sr £ <b LTfcJ;v\, *fc, JftffltfeSfEfrfll/ft 
^5tt«>3KM^&«tU$ttdXf^<rfflv^r 2: j: LT 
BfeK»^rtffl«a*S:2 5 0 — 3 o o'C^tafttt 
H^«ofc«>^«fflprte*^^=¥4:WLTtNtttf«l: 

aaftzmmzit. z<Dffimz.x<>xmu<omt<om t =** 

40 ^^&M«fttSCi: t LTt>tv\ 

[0 18 3] fgl l^JS^Ji: LT, &S§§0-h^ 

0 3 2 14, 811 *Jfi«03kK» 18 0 CO^O 
S^^*^i-i^^li|-Cfe5o l 8 o f4, 0 1 o«8 

wmm3se2 o 2:n««>«m«nttsi^«it&nTv^ 

5 0 r^K^l 8 014, *ffilCCu-ZnttjSESrfe«F 
f5^AiaotM$^:#- ©Se»l 81$: 
«x.-Cvn^> 0 - -T, a:®^l80«4, S2i^K 
6 4t*ttLT««»^©«»S:SltS^ ^^ftH 
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0>«*S£gttSo «*iDK«»tt, BEil5LfcJ:5^ 

ro®lj&*W«&8&6 3tei£*^#«LTM^^ 
H£3&1 8 2 £ft9, &K3&1 8 Oi^a-UrfcJRflclBJjRfl. 

3 9 I*. £ 2 $>£Kfci£& 6 4t r*fr*lH"^ ± 

So - OlE^jg 1 8 3 fS, 18 0 <D±ffi.M^ 

1 8 0l^«J»PTtii:ttoTV^5 0 70 
[0184] ft*3, ^m**&SS 3 9 tCfl^^ 7 u=i>h 
v — 7 18 4^ JgMMSl 8 2\a±^*?v=>^ 

1 8 SM^fe-h/CftD. &R*1 8 OKflWS" 
1" S ^fi*3 £ U^»«:iSiR»«)**fW W RffiB <b^oT^ 
So ^tlb^-7^7D=iy hq-7l 8 4, 1 8 5ti*J 
WU5 0(CSJKStb-C*5tl, ffi«Pffi5 OiCtot^i 

rjs» i 8 i «>±«K«is«fB<oaEflf fctt, mmnm i s 3 

^»bTi&v^ttH"C«i&*n5 0 ft*s, «#*yxyn8 

i 8 oicasv^-c. Rjsau 8 i<z)±«E««wwie^ttH 
8 6^, %m&5 oicmmzfrxisQs kj&^i s i<d 

[0185] aiitfcipC 5feR»fcl» LTffiMMSW 30 

Jfc0«-t?tt* KJS£Bi 8 i<D±Mm\c*tL,xWittfci&n$: 

mftt-fz>^t\c£^>x, z.<D±ffim<DumzMWLx\,^ 
So -+tat>*>. j^e<z>i*fi£ftoT^5RjCffli sic 

*t*:EfSffl l 8 l a*e>SR«r»oTSMt ' #iai~S 0 Lfc 

s/sspi 8 i <D±ffim<Dt&8t&ffi&<DWL&UTiz.ffl 
atSw^ms, *o 

[0 18 6] ^ © i 5 ftifili©»lt» 1 8 0 SrfflV^* 

1 8 6iMfctULjfcEJSttl 8 lft<DMM\^m^^X. fife 
RSI 8 0 I^LtiMWi^«t5^^ 9 

^tl:S^^t^^ix52)\ J&girviM 86© 
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s 0 iwfrttKtt, rjssb i 8 i <Dm&i>mi£<om& (* 

HJfi«-CW:3 0 Ot) Sr8x.St, i«yX/H8 7^ 
b««WB**©*lt«rff ft 5 J: 5 teft «3 , Rfcl® l 8 l 

1 8 7^fe#^5**JK«»©**r«l«'rS. ft*5, 
8 1 oa**«±IBBfft©lflftKT«>«*lcB:, 

[0 18 7] ^±(Dj:9l:MJtif:Sl l§g*60Jo& 
R»l8 0^J:tbtf, ^B§il'8 0rttift:«»Lt 
SMb^-frSrt^J:o-C, RJfctt 1 8 1 ©±jffiWSr#*P 

t^^tm^fc^ ^ftR/cr^cs^^^^ 

Cr.^^-C#So RJSSfll 8 l<D±ffiU&lfcm 

8 0rt^iitTi-6*^«*RSJSi3j:^ift{l^jS-T?fiJffl 

£*Tft5 r^tcj:o-c. ScS^i 8 ort-eiini-SSit 
MB»*:gtta;r *tfftv\, 
[0188lH33tt, WM©*©»»3tf^ 

T«»**t5tt**Dfe*tSakR«i:, -bJfi"UfcBkR*l 

h-c*>*. »isi8on a*©aR»ttt»ftt), 

&KS§<z>rtSlWl.S£r 2 5 0-3 0 0 

**ft«oai»i 8 01*, -^oAt) q«{+i£-ciSBM* 

^r(»Jhi-Sr t*5-e#So Lf^oT, itifibfc*l£« 
fcPWM^ QkR»o»^ttSr**<ia±*-«:«ri:^ 
ffiirftSo 

[0 18 9] ftfe. fifeK^i 8 oo±«flJ«>ia«^±# 

M^e^^«'>-rs t . 1 8 o knjw&i-s > ^ y 

ixSS^fcSo *3Bfe««>3feRS l 8 0 

[0190] ^fc, *mmm<o&m&i s o-c«, kjs 

SBl 8 KDji«ta5^^ai-rS3ti6lC^y X/H 8 7^ 

^ 0 rcD^^ii, m 1 6 3 <D{tt> *) \C * 

^;-/«6 0fcSVM2*{fe£?8 6 2^*5^T»lftB 
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»oit^>, 1 1 sst(£«a>sttr» isot mmo® 
&&mz^k&xzz> 0 
[o i 9 i] mi 2mmmt tt, 

-To i3 4it mi 2 mmm(D&m$& 1 9 o <o«j&o«e 

^ A |I J: o ^ 3 0(DSJ£S 1 9 1, 19 2, 

1 9 3£«x.-Cv^o OcJHBi 9 ooftitfiot, 91 

^t-sjsas i 9 3 #mat ^nt^^ r <dri&& 193 
(o^dyjc, Eisffli 91, 19 2*m$L£frx\i^z> 0 r. 

r T\ RiSSB 1 9 1 tt_h«t«L Rj£SB 19 2 ttT«EflH- 
R»t btiX *s «9 , ffl*©IBfcttJ»*0>*SIB 2 0 0 tfjgj*; 

[0 19 2] rcD&flS&l 9 0Jd*5t>"C. Kl£«l 9 
1. 1 9 2, 1 9 3tt, ^ftLt), SittfcCu-Zn 

«2«mflM&*6 4fc«a»bT*3 9, IH«S»^f^*:tt« 
S«0ftjfrtt«r?ft^fcti>« SI6«1 9 3C 

*>*tftv\ $2jKfl4tttB6 4tt, _LIBRlSg&l 9 30 
fl&t-RlSSB 1 9 1 KfcfflBfcLTfcS "9 , Rjfcgfl 19 1« 
**nfc*WR«'*^Wt, EJfcffll 9 1. RJSfflU 9 20 

^«K19 4, l9 5(C^b, ^tLb02Sft5>l« 
Btt, ^tt-PttSJCSB 19 1 te£XffcJ&U 19 2 <D_hSt 

w^aajt-rs. rft&osxftttKi 94, 19511, 
rjss&i 9 i*3j;t*EJSffli 9 2 -era* 7k*£M&JC 

SJ£i:#lc:l6{t;K«;* 5 it?Ti-Sa RJSSff l 91, 19 2 

eiaot4i:fc*»yy^ttt, jb 3 

6 5^»aSlX-C'COffi»ffl3 6CM^5o 

[0 19 3] *fc, ^MS3 9*»bjMrt-&3X» 

SB1 9 4, 1 9 5ICI1 ^tl-7^7Pnyhn- 

7 1 9 6, 1 9 7 3ftSK»t^iX"C*3«9, KlEffli 9 1. 1 

^7a 3 yhD-7 1 9 6, 1 9 7f4«l»ffl5 0 

£fc, RJS3U 9 1, 19 
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5ifitytl 9 8, 1 9 93ftSKltfcixTV^. :tif> 
WlStyfl 9 8, 1. 9 9tt»J»SR5 0^»«SttT 

KA*S*v5o *]»ffli5 0tt: % :^u*a>e>A2j£ 

[0194] *3ljfe0iJO&fC§S 190 UlJSttaRjfctt 1 

9i, 192m rt»-eaMT^***«aKKrt?i^» 

10 ICioTiot^^ HixlJiWU *WII(BWBM*fcE 
19 3 "Cli, r oRjSgp 19 3 T^frt-S*S8israfc 

WK*^»-rs«ktt, rt«icii»»"*-aR«;«Bi 9 i f 1 
9 2\c&ttzmk&j&x±Kitf&&mmi,x^z (S3 

4^o^j»^m#fi8) o *|dM*)ttimi 9 

0 Srli^Mligll^^t, MMftsott. 
g|519 1, 1 9 2^«W&-rSffl«*S:IIWlSi-5^^7P 
n^hd — ^ 1 9 6, 1 9 70|gitj»^:, i&SMr^iM 
9 8, 1 9 9«>«ttJ»*lClS^^-ClW»Ur*5l9, SiC 
3519 1, 1 9 2 0rtSB«a*^3 0 0'CS:»;t&V>J: 5 

[0 19 5] fil_hoj;'5^***lxfeSSi 2Sat«oa 
1S19 0 tc J:*itf, RiSgB i9i, 192 

S^ftt^itff-rSKJSWi 9 3tc*5i>rt?H»*ix6. 
Lfc^ot, »YkRj£36SfS3S«CjltTi-5Rtf;«fRl 9 1, 
l 9 2<D±ffiOH£is\,*X* ia*^iaKjflS-b#b-CU*5 
^SrBSCr i:*-e*«. r "CEJESB l 9 l . 19 2H 

[0196] ^fc, *jafi«i^>ek«»i 9 oxn. Rrt^ 

»191, 1 9 2<D*:ti j efo\CttL,X&ivL&i&&\,X\,^ 
RlS^ 1 9 l <DTffiMictiLWrt-Z>8J&& l 9 2 
\z&\,^xhm&Ri&xfrzmkms&fttettZ>z- 1& 

-5w^36«ftl^. It^ot, BkR»l9 0t?tt, #R)S 

[0 19 7] H3 5I4, 7km%&'gBJ& kmtfc&t<D 
40 WlJj *Wff ^ii:>5 Rl6^ CJ:oT $ ttfc«5l€*P 

f>n^©cHS<l:> Jix£Lfc&fCS§l 9 0 tl:oi^, DK 

»*«»«:»LfcB«H-C*)5. &®§§19 0{i, 

si^i^asias^ 2 50-30 o'CcojasttH-c^— it-t 

§§1 9 0I2\ ^©AD Pa5f+ifiT*?aS^^±#LT 
50 Ltni^fcft, ffl*Ji#^fiHi-SR»bfc«! 
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[0 19 8] &*5, ±BSSl 2*JH«©akft*l 90f 
^&iI*t1-£RJS35 19 1, 19 2 \Z&}/*X + -tix-PiX 

[0199] ±E» 1 2HffiWcoacK§§ 19011 7kM 

s^5asM<o«^«r^-r 0 0 3 en, mi 2^m«io 
3E»wt?*>sBkK*i 9 o A<Dmj£<DW&&m&mc7F 

-TttWia-efcSo akK»i9 0Att, i 9 o <b 
ttltB l 0>»ttBflL»B 20^ R«<a&»«?b£gBf::B 
^f>^r*5«9, &®3§i 9 o swtt^tttttt** 

*IC«F# A t ft L T HT©»W SrfTft 5 . 
[0200] 190 Afi, tivCTxWRfflfc®* 

^ibfcR^ 1 9 1 A£Rj£gfll 9 3 Afc«rSSS^a» 
lB»SL^«5t$r*TUTV>5o ;L*i,e>0>Rj£»l 9 1 A 
j5<tt;i9 3Alt *BlCCu-ZnttKS:a»L^ 

fc* 3SjH#M&»3 9tt % jMSUT**t^*t«)Srt;»l 9 
1 A0±*ffttftgtU- #RJK«1 9 1 AtC^tbT^M 
«r«Jfrt"S. 1£ft<DRJSg|S 1 9 l Al^ttMt^S 
^ilt ffiiMW&fc 3 9 ^ItbtWi-^ 7Pny^n 

-7i 9 6 Aizz^xmnztiztK ^<nmm&. mi 
zmmmtmm^ i 9 1 A<o±m^m^ti 

[0 2 0 1] £JLJi<DJ;9tCfl|«*ttfc»l 2^fe#J<D^ 
58cKSi 9 0 A(cJ:ttd mi 2'mmm<o^c 

«»t?5iff^5**«aKR«-effl*snsfc«). Mfl: 

*5rt^ftV\ Lfc#ot, »WSl 9 0 £|pHRK.t 
ttji^b^Bl^Rfc^^^t^ofc^W'&SrBSih U fife 

[0202] mi 2mttm<oft2<Dymmt u 

*fffAS0)B:II8l9OBS:^t. H3 7li, m 

1 2nmm<o&2<Dm&wxihz>&w%r\ 9 ob« 

wSB5Sr*t>i-»ffi«S;H-C*>5. 03 7 (A) tt, fife 
■Si 9OB0>fKWrBBU 13 3 7 (B) 12, 0 3 7 
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(A) <DB-BlHc*5»tS«»ffiB|-C*>So 

0 B fi, ScKS 19 0^ RB&B 1 Ojj&ftttftSS 2 0 

[0 2 0 3] &SSS1 9 0Btt, RfrRteRWKjfiSnT 
*5tK *<OrtfflWlRJEffll 9 1 B^RJCAl 93Bt^ 

dttt^o R^asi 9iBit mm<ow&&M\<^p] 

mftKl&j3t£tlX&*>, 8cSSl9 0Brtl^7fi3J« 
70 £*tT^5 0 3feKSl 9 0 Brtl^*3V^T, Rtf?«U 9 1 
B*»***brt^ftV^ffllBtt, RlSffil 9 3BSrflW&L 
TW^S. ^tb^ORlCa 19 1 B joi:t^ 19 3Blt * 

tbT*5t), *RJS»l-»bTtt, »2««{ftje&6 

»*L-C**i^*l©RJ4:»i 9 l B^_h«EfflicSa«L, 
^Sl 9 1 Bfc#LTffl**:«IM-S. m$C£>R/£ 

01 9 1 Bfc#LT«l6T63S«H:, S««I6»3 9 
(C^tt^tL^^^^nn^ hp-7 1 9 6 B^ioT^J 

j&au 9 1 B(D±mm^^ftm&^^ 

[0 2 0 4] Jt^LboJ; SWftaSftfclfci 2*Jfi««>2e 

*«t*5a«*i 9 o Bjcj:ixtf % mi 2nmM<D& 

«S1 9 0 ^P«td, »{bRlC"C^CfcfRl4»»-r5R 
i£»^ittT^«*tKft&WRJS"T?JH**ix6^:«>. Sfefb 
RJK*«S»^JifT+5±*»©Sie^ja**!:±# tt b 
L^ot, »I^i9 0t^l$l:, 

[0 2 0 5] ±iatta:mi9 0, 19 OA, 190 
B-Ctt, BMI^«*l»bn/t:Rrt?«lc*3V^-Cff**>-fr-C 

i^o ttKSrt^ffi-s^ftakWR^-eK-*"*** 1 
-jrcfcsstefc, ■MkR«?3ft«itfT-*-s«««:/j^ < r 

fctK K*dS»»*n-5««^*5^6»ftRi6^5S«S: 
jqi^^r t^t?#S 0 t^ot, iftffcRJt^ilffi-S 

[0 2 0 6] "ft*5, ±IBL^«1 2*Jfi0U©aEJK«-e*> 
S^S^l 9 OA, 19 OBtCiolN-C. S:H§il 9 0 t 

fs]«^> ekKSo±««i-*px.r-to*a-efcffl«S:« 
■s©T««-es**T*b-r*f*«>*:Kcrfc]ft«-e# 

£o ±IE^S^19 0, 19 OA, 190B^ 

ix«x*tt«-rS#RJS»M:. /^^AiaotML 

50 l^ict), *JH5«ScKRrt;fc*l-K{kR 
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59 



60 



[0 2 0 7] IBfibfcfSlft^LJKl 2^ltS0«-Ctt, * 
*lW©**W«t5IWIitt, Cu-Zn»&£ 
ffli^T^afcfc* *-o»liao-c, (4) SttdSl, 
(5) ai£^LfclMtR«?*0>P5* 

fc BMtSJtS fc ©W* C u - Z n fifejK£ll*<z> 
(fliH!Pd-Znll«ft« M^^ttlt 

UE5fiLfe5ltlS«©aK»JHII*.**5ii:lcJ:oT, & 
[0 2 0 8] *fc, ±B**t*ix©5lttli«lc»v^T, tK 

*«Bk«sjc k mtfrfc t *&-<DMm\c x o r (saw- 

nM^LTt)«tV\ fcSVMi, Cu-Zn»flEi:» 

(5) *fc«LfclMtR«?£ (4) *fcia% LfcTKSSSBfc 
fC^JE k (^MW *»*Jft*-cafr rT« t ft 5 ft & tf , 

««^rt«fP«aK*s±# u-r 5 o^«]^5gEai u 
fleft«(D«iKi:UT«:, = 

[0 2 0 9] *fc, |IEJfiUfc*l|[«-Ctt, JBJB«-k tt 

CO2 + H2 — CO + 
[0 2 13] Cu-ZnillCctoT, *$/—>V<T>i£ 

ffiot, ±IE (6) SS©ElS*«**fcJttTb-C— IMbW 

»»T?4***18IW 

]Sf36*0!>-iMbK*^***lx5r4:^ft 

So 

[0 2 14] r<D<fc?l^ fr&&K-fZ>tt#>{Z 

CHaOH 4- (1/2) 02 - 



[0 2 10] ft*5, R*Lfc!Slft^b*l 2 3»fc«<Z> 
BW»Kj3lf^r«*.e>*LfcCu-ZnftfcMtW[, 
^***3MtBS*flHi-t-««ltfc LTtt«*p*>AMfc 
"e*>5. gE*Lfccfc 5lC, Cu-Zntttttt, 3 0 0*0 

u-ZnWm«^«S^orio^ (« 

r»iwstt*aift*>tu-cu*5fc», 
20 utffl^ar fcj&s-csftv*. mCTtt, :wcu- 
z nfc&j&£ry *y — /utDttET-vm^zk, m<k&&^- 

fc*. *j*S#tti^£ftTL*5rfcft<. JiBPSE 
[0211] rcoi Cu-Znttl^t^rt 

l:«toT, oMire, **y-/i^**«&«RJC 
ft*M*fc-c#Sfcv^«lWI6h5#, Cu-z 
30 ± 19. *ft«"C*«*ix5**'y y^ftJWMf**©— 

mk8tmk7kmv>tf&T'T*te, KTi-*t- (6) 

[0 2 12] 

H2O - (6) 

«»ckei6 ^ mm^mn-rz * * ; — >v<nmtms& 

40 «t5««tlTCu-Zn»Ulftffl^5lldi:il, - 

Cu-Zn«:J:o rffiii $ y ^ y —twmtK 
JSlis gE^Lfc (5) A^*t>L^i36^ :«ft ^ 
tit, WT^) (7) A«3J:tJK (8) *^^i-EJS^?> 
ftoT*5 9, ±*ttt (5) **>RJEaSigfTi-S. 
[0215] 
HCHO + H2O - (7) 



[0 2 16] 



HCHO ■+ H2O -* CO2+2H2 — (8) 

(7) ^<tt/ (8) mc^-r£o\c^ c 50 u-znmmzx^Ti&mztLZ** y—swrntBifc 
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J£JLT<D (9) 5fc*5j;tf (10) Sl^tSaS^bftoT 
tetK ^»iir (5) SoRjeASiStTi-S^i?). RJfc 

tfTb£? 0 
[0 2 17] 

CHsOH -> CO+2H2 (9) 
CO + (1/2) 02 — CO2 — (10) 

[0 2 l 81 R»LfcSai6««>J:5l2:, Cu-Zn»K 
^<D»fb««tS:ffl * * y -^<Z>BHbRJS£teii U 

C u - z nttjK^fflv>r7K^3fe«RJC^ffiti-t-s©^ 
^©■fc{t*Dlt«raK«rtl-«*.S*, Cu-ZnWi: 

siii. 5-2 %#±©-iMi^#tf * * i-^e 

UU)o ^a»U Cu-Zn»K»t*fflV>t 

y * y -/woTK^^acSRiS t t zmntsitti 

[0 2 19] — »ft^*d«»B^5«»^^S:«RW«» 

rtzmm tt b £ 9 . Lfeniis«o«R»«ft««t? 

u - z n ftfeflt* jai^r * y — /voBKbRtt? £ *S»8c 
»^*»K«:fi«-**Srtlc:J:oT, coffi«ffiK:lS 
i) ^M</i5o LWot, COffi«ffi4rJ:!!>'hS! 

COfi«ffl5*Ktt4v^£fc bTfcftv*. ^Oct^tc, 
Cu-ZnfflMv^ y * y — yKZ>*35Sft3k«RJS 
£ y * y — /KDiMfcRtt: £ <affi*«rffiit-*"S rtlUo 
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[0 2 2 0] ft**, ±l5b/c^ffi0«J^Cu-Z n^JK-C 
14, r^«I^lSt^TOatg?IM (CuO) <b 
gtfbMlft (ZnO) rtLbSr*tfc*-frS§B 

tf, »^<M v ^a:^«c u - z nil^S 
it1-6KH-* T^^^-?:2~5%m^nx.Tt<t< > - 
<0<fc5*«J*£^*xtf, Cu-Zn«iI(Di»fiJ: 

70 [0221] JrBbfcKWci*. **j—>wfo 
^m&«RJS t * * y -/woSfbRifc £ opj* Srteit-r 

nttJSE&ffll^Sr t t l,fZ&. Cu-Zn»M 

KSrfflvvrfc, y ^y— /KDTkiKftekRKiCfcBSftKJS 

fb^nA (Cr203) bTfflV^fcD , ®?{bffl<lr 

mc**** (si 02) %unt vrm^-tv. %>z>^ 

r*tbO**<WK«r»Jli-S*jS^bTr±, UBS 
bfc*tttt<Dtt, ^»«fe^«l«ft. fcsvna-f*-:*'*** 
*fcft£\ fflVN5»»(cj6b^ii4j6*8fe«:«ix«J:-v\ 
[0 2 2 2] J£Jl±*^<O^J6fi?iJ^oi>TlftWb^:d^ 

<, *»M«>KB*iftBlbft^ttHrtJc^v^ra^ft5 

[gi^ffi^ftm^] 

[Hi 2] «R**««14 0^{f ;t£*-ir/U4 8©««^fc 
[0 3 ] &«S§3 4 ©fllrtSraSKHiii^-MftWH'C*) 
[0 4] 3kW»3 4S:«^-rs^^*AOWrffi*:«a;» 
[0 5] &S2S3 4*5iO { ^^biX'5^KI§^*5Jt^ 
[0 6] »iSIJS«©3E»«{^lt*^=-*A»rffio« 
[0 7] fBi*Jfi«^ife<D«»0iJt?«)S8(c«»o«fiKS: 
[IU8] JB2*lfc«©Bk«»9 0<o***:««»lc:*t> 
[H 9 ] (A) 14,- RJS35 9 2 A<0Wr 

ffi<D-ffl*»*>-rwfffi«aia. (b) 14, s^*j±<d& 

BBO-WSrSblca:*:bfe«^«:**>i-«*ia-e*>5. 

[no] a:««9 o*sj:t5a**pp>ix5eksr»i-*5»t 

50 [Bil]$3 ^JS0iJ(O3feK^ 100 o>»^Sr«^:WJ- 
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[HI 3] ^4^J£^JOSC®^l 1 o©irtt*awi- 

[Hi 4] SI^l l 0S:«*.5«»m»SS«'e»T* 
tL5ffi«fi^*»J»*Df3a/U— ^^«r*t?-r7P— ^•ir- 
[Hi 5] &4Xttfl0X»fl-Cfc*OcMRl 1 OA© 
[Hi 6] &fC3£i l OA*3J:tMe3fclaife*tsaWt»- 
[117] 15 ^JfiW^ScMS l 2 0 <D«j*fc*5ttti:: 

[hi 8] wti2 ott&^xmnztiztfxA*) p 

[Hi 9] &®S£i 2 0*3J:rjRa**p6*t5akH*c:i3 

[B2 0] *6**«©BkK»l 3 0*5<fcU^<D&f?^ 
l 3 0 ij^Sfc5»»o**«rflKttfc*btRWH 

[H2i] 3 6*5J:tWE*»6ix«*IHBlc:*5 

[H 2 2 ] ff 7 ^JS^JO&g^ 1 4 0 

[■2 3] efcrai 4 pi3j:t«E*»&n*ak«»^ 

[H 2 4 ] jff 7 ^jtt«<OSE^«T?*>53k«* 1 4 0 AO 

[B 2 5 ] m 8 MfcttOttftS 1 5 0 <D*rt«:*toi"* 

[H2 6] &1£2§i 5 p;*5«tt/a*fti6>tL53klt»l-43 

[H 2 7 ] $9 %ftttl<z>&ffig l 6 o o«««r*to-ri» 

[H2 8] Bfe»«i 6 Ojsit^ffiJKfeifeixsefeKSI^ 

[029] 9 HJS«^aS^J"CfoSQfeK« 16 0 A© 

[H30] $10 Xttft|0>3cfr« l 7 0 

[131] &@3£i 7 0^i«^f)ti5^l:*5 

[H 3 2 ] fit 1 1 **«|0>afc»t» 18 0 0>fltJ&«r»£ft 
[£S*>rffcW0-?fc5o 

[03 3] efcfltSi 8 o*5J:t/!S3fc*ne>ixsa:K»^*5 

[134] ii2 mmmnoatm i 9 o <a*j&£«5£« 

[03 5] &HS1 9 0*3J:^*^P>ixS&KSJc*3 
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[03 6] $1 2«fc«|oaE®«"C*)SekK»l 9 OA 

[03 7] jbi 2XikfloiE«fli-e«>«akfmi 9 OB 
[03 8] vt&<Dmft&wmwftmz&rtz>wL&ftifi<o 

2 0HIK*M»UMi 

70 22-^;-/^^ 

2 6 - 

2 8 — JEESSSI 

2 8a ■ — tTV 

2 8 b- -als-fUyp 

2 8c-^7h 

2 9-gSfAK 

3 2— fK»B 

3 4, 3 4A-SIS 
20 3 6-COffl*a 
3 8— :/a !7 
3 9 

3 9 A, 3 9B-$*»8B 

4i -mm 

4 2.—3&V— K 
4 3 — TV — K 

4 4, 4 5— fe^U— ^ 

30 4 5 P-ifW^M 

4 8-#t;U 

5 0-«HtHfB 

5 h 
54— CPU 
5 6 -ROM 

5 8— RAM 

6 0 - 

6 l---**>— /U$M£& 
6 2 

40 6 3-SlMW 

6 4-"JB2MHBKKf6R 

6 5-»3MW 

6 6---fiM4ftttftttB 

6 7-«»U8 

6 8-iMb^fltl&* 

6 9---lfcft#4fxK 

6 9 A, 6 9 B -BftflMf * 

70- ii^yy 

7 1- i2^yy 

50 7 2—*3aK^ 
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7 4-»2i&flMr>'i>- 

8 0— ^lEl££i$ 
8 1-»2KJ6» 

8 2, 8 3 - 

9 0-*K» 
9 2— KJSfV 

9 

9 6-MHUI 

i oo 

I o l— ft iKjKA 

io2-«2Bi?ai 

I I o-Km 

1 1 0A-SI8 

111, 111 A, 111 B— KJ&ffi 

112, 112A, 112B-^7D3yhP-7 

113, 113 A, 113 B" , ^70 =3 V hD-7 

l l 

115, 1 1 5 A, 1 1 5 B"-^2^a#y&S§ 

l l 

1 2 o-Km 
l 2 i-KJ£tt 

1 2 2-iftflMz^lf 
1 2 3-?aK-fe^ 
1 2 4-JBl«Mft»tt» 
1 2 
1 2 

1 2 7-S2»fflMK 

1 2 8, 1 2 9, 1 2 8A, 12-9A-18* 

1 3 o-Km 

1 3 2-«JEE# 

1 3 4-«»/X;l/ 

1 3 6— 

14 0, 14 OA-&IS 



(34) 1-92102 

14 1, 14 1 A— KJ££R 

1 4 2, 1 4 2 A"*#UtP 

1 4 3-«8MM* 

14 4-(Hie«« 

1 5 o-Km 

i 5 l-RJSgp 
l 5 2—EJS8B 
1 6 0, 1 6 0 A— KHSS 

i 6 i-rtwtt 

70 1 6 2-lMMB 
1 6 3-EJ&SI5 

1 7 o-ocm 

17 1, 17 2-EJtSB - 

17 1, 17 2— EJ&Sfl 

1 7 3, 1 7 4-*&&i?>"tf- 

17 5»##X»A» 
1 7 6 

1 7 7- , 7^7n 
1 8 0-KB3& 
20 18 1 

1 8 2-'-^^«gS 
1 8 3-MffB 

1 8 4, 1 8 5 •■^^^nnV hP-7 
1 8 6-«Lfl£-fe>"fr 

1 8 7 ---patty X/U 

190, 190 A, 19 OB -Km 

191, 192, 193 -EJ&SB 

19 1A, 19 3A-EJSS5 
191B S 19 3 B— RJCSSB 

50 1 9 4,1 9 5—ffi«[£M&K 
1 9 6, 1 9 =a V 

1 9 6 A, 19 6B-v^7D^>hD-7 
1 9 8, 1 9 9— iBfiMrV* 



[0 3] 



[B4] 



34 



64<fcU 
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[19 2] [05] 
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112 6] 



II 0] 



IA) 



mm c**towo 



©"SO °ijgr □ 

□ □□□ 

□ □ □ □ 




200 



(B) 



o 

AD 




(C) 





frs|' 


1 


1 


1 


1 1 


1 


1 


1 


1 1 


1 



■fe^S 9 ^/\=*ASJ510. 1 mm 



1 1] 



100 



101 



102 



1 6] 




300 



1 2] 




II 3] 



,.110 



.111 



17 
•114 
15 



.65^ 39- 



53 

112^V> C3x_' 



•65^ 



II 5] 



,110A 
111A ^1 11B 



TJ115A TLi15B 
^12^113^^112^' 



-8 5^ 



0 Aa*e»<Dffi*mm 300 



-39A 



39- 



39B 



113B 
69B 



69 
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1 4] 



11 7] 



-S200 



/ i 1 2 . m 3 %%m / 



S210 




18] 



S370 
NO 




12 3] 




129A 



9« 126~ 128A 

' ^127 



64<fcU 




1 9] 




32- 



[i20] 
AO 

J 



JL 



130 




-AIR 



-134 

^9 AIR 
* r 63 f y 
I* 



12 1] 




200 



0 
AD 



300 
tiJO 
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[12 2 2] 



[02 41 



140 




/140A 



142A 



3d. 

84" 



,141 A 




[B2 5] 



[02 6] 



65 



.150 
.152 ^157 



44 




[0 2 7] 



[02 8] 



.161 ^162 ^ 



.160 



8 5^ 



T 



I ! ; i jy -J 



3 




300 



[02 9] 



[03 O] 



160A 



85^-^" 



4 111 



84J:y 



171 
-r>— 

173 



170 
172 

3= 



176 
K-177 

,175 

l_ 



-8 5^ 



174 
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(39) 
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13 1] 



13 2] 



600 
350 




/1 80 



-~183 J 



,181 



'85^ 



13 4] 



13 3] 



600 




300 



39«ty 

JK-194 Vis 

CH-196 CK 



191 



<5k_< 



195 190 
197 * 



192 ^193 



I 



<S>n/1?9 ! 



^ ♦ 7 * v v _ 



•85^ 



200 193 



[0 3 5] 



600 




300 



39J:y 



84«ty 



.196A 
^.191A ^ 

(H- 



190A 



• 8 B'v 



193A 




-39- 



(40) 



&m¥-l 1-92102 



[1213 7] 



(A) 



39*y 



196B /190B 
\ 191B 



6 4*M- 



2 



L B 1938 



(B) 




.190B 



•191 B 



193B 



(72) m jE# 



(72) *T 3S* 

g^P^SK rtf h 3 ^PTT l #i& b 3 * gib 



